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PROBLEMS CONFRONTING MEDICAL INVESTIGATORS’ 


By Dr. WALTER B. CANNON 
GEORGE HIGGINSON PROFESSOR OF PHYSIOLOGY, HARVARD MEDICAL SCHOOL 


In relation to their special concerns men of science 
face problems of two sorts. First, there are the entic- 
ing direct questions, presented at the outer boundaries 
of existing knowledge, as to what may lie just beyond. 
Many investigators in astronomy and biology, for 
example, have had their imagination stirred by such 
questions. To satisfy their curiosity they have striven 
persistently for more facts. And the facts have led 
to understanding of the vastness of interstellar space 


1A contribution to a symposium on ‘The University 
~ the Future of America’? held at the celebration of the 
= leth anniversary of the founding of Stanford Univer- 
eg will Spreny in a volume containing all the ad- 
given at the osium, to be published by the 
Stanford University Fuses. 


and the immense duration of evolutionary processes. 
But these facts have had an impact on society which 
has led to profound changes in the outlook and judg- 
ment of all thoughtful people. The revolutionary 
social effects of advancing science raise the secondary, 
more indirect questions regarding the significance of 
scientific progress for humanity. Such questions, also, 
challenge scientific workers, as they challenge other 
intelligent members of the body politic. 

In the present essay our attention will be directed 
in the main to the primary professional questions 
awaiting medical investigation. Before they are con- 
sidered, however, it may be well to note that the social 
effects of progress in medical knowledge appear to 
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be of such favorable nature as to permit it to escape 
the harsh strictures sometimes drawn against science 
in general. If this is true the promotion of medicine 
by research should be commonly recognized as set 
apart in a special class, where frank encouragement 
should prevail rather than any aversion or hostility. 
Let us see what could possibly justify the unqualified 
support of medical investigators. 


The question whether the advancement of science 
has not done more harm than good has been raised 
inereasingly of late by apprehensive observers. New 
powers have wrought such havoc and destruction that 
men begin to fear the acquisition of new knowledge. 
Unable to check its perversion to evil purposes they 
propose to stop, at least for a while, further scientific 
progress. No one has expressed more vividly this 
terror of fresh discoveries in the world of nature or 
laid upon scientific endeavor a more sweeping curse 
than George Gissing. “I hate and fear ‘science,’ ” he 
wrote, “because of my conviction that for long to 
come if not for ever, it will be the remorseless enemy 
of mankind. I see it destroying all simplicity and 
gentleness of life, all the beauty of the world; I see 
it restoring barbarism under a mask of civilization; 
I see it darkening men’s minds and hardening their 
hearts; I see it bringing a time of vast conflicts, which 
will pale into insignificance ‘the thousand wars of old,’ 
and, as likely as not, will overwhelm all the laborious 
advances of mankind in blood-drenched chaos.” 

This terrific indictment, one may justly assert, does 
not apply to the science of medicine. By the careful 
studies of medical investigators devastating pesti- 
lences, which formerly spread terror through great 
populations, have been wholly abolished. No longer 
do we witness such scenes as Defoe reported in his 
description of the disastrous plague in London in 1665 
—“people in the rage of the distemper or in the tor- 
ment of their swellings, which was indeed intolerable, 
running out of their own government, raving and dis- 
tracted and often times laying violent hands uvnon 
themselves, throwing themselves out of windows, 
shooting themselves, mothers murdering their own 
children in their lunacy.” The extinction of such hor- 
rors by scientific effort should certainly mollify, if not 
refute, the bitter charge that science is “the remorse- 
less enemy of mankind.” 

And many another beneficent triumph of alical 
research can be cited. Ravaging and distressing dis- 
eases, such as typhoid fever and diphtheria, have been 
all but wiped out. Increasing control of malaria, yel- 
low fever and hookworm has not only lessened greatly 
the misery of myriads of human victims but has ren- 
dered safely habitable by man large areas of the earth 
where once he dwelt only at his deadly peril. Tuber- 
culosis, long “master of the kings of death,” has been 
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lhinened and the apathy of ignorance and despair 
toward it, formerly felt by both the victim of the 
disease and the helpless doctor who attended him, has 
changed to hope and cheer. Lying-in hospitals, froy, 
which at times as many as a third or a half of the 
mothers were carried away dead of child-bed feyey 
are now havens of safety and helpfulness. The ¢op. 
quest of surgical sepsis has enabled the surgeon 
apply his skill to any part, to belly, chest or brain, 
in order to repair damaged structure, remove danger. 
ous new growths or deal effectively with invasion by 
harmful germs. Precise studies of the ways in which 
the organs of the body collaborate to perform their 
functions have revealed the marvelous nicety of the 
adjustments of means to ends, and have established 
reliable standards for quick recognition of disorder, 
Aided by delicately discriminative devices—the x-rays, 
electrical registration of the heart beat, tests of func. 
tional capacity of various organ systems—the physi- 
cian now enters the sick room with deeper insight 
and a more reasonable confidence of being able to 
learn the nature of the complaint than his predecessors 
could possibly have possessed. 


These successes in solving the complicated problems 
presented by human beings in their relations to one 
another and to lower animals, to their shifting en- 
vironment and their microscopie foes, have given 
medical investigators well-justified confidence in the 
efficacy of scientific methods. The repeated sequence 
of well-based ideas, and cautious experimental tests, 
and limited inferences, that has characterized the vie- 
torious advance of medical science, will, they firmly 
believe, continue to bring forth desired results—te- 
sults ultimately useful in the relief of man’s estate. 

There is need for this confidence, because many 
serious problems remain to be solved. Some of them, 
cancer, for example, have long been impressive and 
insistent. Others have become more prominent as 2 
consequence of medical research itself. Due to various 
conditions—and especially to improved medical care— 
the population of the world has doubled during the 
past hundred years. Vast numbers of people have 
gathered in immense cities where they live their stress- 
ful days in a manner sharply different from that of 
ancestral custom. The great cities permit concentra- 
tions of workers in huge industrial plants—specialized 
workers dependent for their daily bread on a pre 
carious daily wage. The age structure of our popl- 
lation has been much altered. Formerly, the high 
birth rate and a continuous arrival of young imm: 
grants made us a relatively youthful people. Since 
1900, however, the birth rate in the United States 
has dropped more than one third, and immigration 
has been drastically reduced. Accompanying these 
changes there has been a falling death rate extending 
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to the sixth decade of life and therefore an increasing 
number of the elderly in the population. Specializa- 


tion of labor, insecurity of remunerative position and 


} an altered distribution of age groups all collaborate 


to present new questions for medicine to answer. 

An ideal service which a university may perform 
for society is that of weleoming new ideas, examining 
them critically, evaluating them so far as possible 
without prejudice, and stating clearly their implica- 
tions and the probable consequences of putting them 
to practical use. The medical department of a uni- 
versity should participate in these obligations. Its 
leaders should note the trends of social change as 
they may affect the demands on the medical profes- 


| sion, and should prepare to meet those demands with 


intelligence and skill. Let us consider some of the 
more important problems which are presenting them- 
selves, in order that we may learn what should be 


done. 


First, we may examine the shift of age groups 
already mentioned. In Sweden, where careful records 
have long been kept, the average length of life, late 
in the eighteenth century, was 34.5 years, a figure 


' only slightly higher than that estimated for ancient 


Roman times; by 1840 it had increated by 7 years, 
and now, after decades of applied measures of public 


q health, the increase is 28 years—from 34 to 62. Simi- 


lar changes have oceurred in our country. The recent 
speed of development of this highly significant phe- 


; nomenon is illustrated in the reports of a large 
American life insuranee company. During the quar- 


ter-century between 1912 and 1937 the life expectancy 


| of its industrial poliey holders advanced from 45 to 


60 years—an advance of 33 per cent.—and the pros- 


| pects of the general population are even better. This 


means that we must prepare for a future in which a 
larger proportion of our people than at any time in 
past history will reach at least threescore years in 


| their life span. In England, between 1901 and 1937, 
the percentage of individuals over 60 rose from 7 and 


a fraction to 13, an imerease of nearly 80 per cent. 


| It is conservatively estimated that if present trends 


in the rates of birth and mortality continue in our 


| country, and they bid fair to do so, by 1980 more than 


14 per cent. of our population will be 65 years of age 
or older—approximately 22 millions instead of the 3 


| millions (or 4 per cent.) of forty years ago. 


Besides the social, economic and industrial problems 
Which the current increase in the number of the aged 
mposes there are medical problems which, though long 


_ Tecognized, have been long neglected. As one grows 


older the fires of life burn less vigorously and the 
adjustments of bodily organs to emergencies tend to 
be impaired—the breath is shorter, the heart beats 
less effectively, the blood pressure gradually rises as 
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the years pass and becomes ill adapted to critical re- 
quirements. Are these features essential attributes of 
the elderly or are they the consequences of comfort- 
able and habitual indolence? We know that in middle 
age some of these effects may result from inactivity 
alone and that they can be reversed by training. In 
the later decades, also, could they be altered by effort? 
Should attempts be made to alter them? What would 
be the effects if they were altered? These questions 
offer possibilities of useful research. 

Then there are the characteristically different dis- 
eases in the older members of society as compared 
with the younger members. Chronic disorders, start- 
ing insidiously anc creeping onward until they over- 
whelm the working ability of the victim, are not infre- 
quent. Thus, impaired functions of the heart and 
kidneys, the limitations set by diabetes, the ravages of 
cancer, the stiffening of the arterial vessels in the 
brain and elsewhere accompanied by reduction of the 
blood supply to the tissues and by dangers of shock 
and paralysis—these and other persistent afflictions 
are likely to replace the infectious diseases encoun- 


tered in earlier periods, as hazards to existence. 


The mortal attacks on indispensable structures of 
the body—on heart, brain and kidneys—are not the 
only calamities of old age. These attacks do, indeed, 
kill. There are others, less dangerous, which sorely 
torment. “Rheumatism” itself and its commonly as- 
sumed guises (neuritis and lumbago, for examples), 
chronic inflammation of the bronchial tubes, asthma, 
persistent itching, which are not unusual distresses in 
the elderly, can render the period of senescence weari- 
some and miserable. Confronting such possibilities 
the middle-aged are naturally apprehensive as the 
years draw nigh when, it is said, one has no pleasure 
in them. 

Here is a complex group of very difficult problems 
calling for solution. Almost none of the most promi- 
nent disorders of senescence is understood. The pre- 
vailing ignorance, we may assume, is largely due to 
lack of systematic study. We may reasonably expect 
that geriatric research, the application of scientific 
methods to the disorders of senescence, will reveal 
their nature, the conditions which induce them and the 
possibilities of diminishing their incidence and their 
injurious effects. Death, of course, must come when 
one or another vital organ fails its duties, but while 
life lasts no effort should be spared to make it a good 
life. Medical investigators have much to learn about 
how to maintain health and preserve a satisfying 
ability to be useful in the growing numbers of their 
fellows who reach the seventh decade and beyond. 

In order to catch the early signs of defect reliable 
measures of physiological fitness are needed. Critical 
tests must be devised which will reveal the ability of 
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the organism to withstand stresses at different periods 
in the span of years. Criteria for judging the degree 
of perfection of the protective and corrective devices 
of our bodily economy must be established. Early in- 
fections, early injuries (both psychic and physical), 
early malnutrition or hygienic neglect in relation to 
the decrepitude of the last decades must be studied 
as carefully and thoroughly as possible. This will be 
a protracted, exacting and expensive program. Uni- 
versity medical schools should take up the challenge 
and set forth in an attempt to give to the people of 
our country, since they are to have a longer life, the 
assurance that they shall have it more abundantly. 


Severe demands on the nervous system, which have 
become progressively more severe in the recent past, 
have had results calling for medical attention. The 
conditions which have arisen may be in part the 
accompaniment of a remarkable shift in the occupa- 
tions of our citizens. From a population 60 per cent. 
rural in 1900 we have become a population 60 per 
cent. urban. In that overturn the cities have gained 
from the farms more than 30 millions of inhabitants. 
The admirable liberty, independence and opportunity 
for self-direction, which typify the pursuit of agri- 
culture, have to a large degree been exchanged for a 
routine of fixed hours, monotonous tasks and a seden- 
tary existence which breaks in sharply on the ancient 
racial habit of using the big muscles of the body for 
earning one’s daily bread. Furthermore, as hired 
hands—bookkeepers, clerks and accountants, or as 
operatives in foundries and factories—city dwellers 
become entangled in the wide-spread web of depen- 
dency. Labor strikes, business failures and revolu- 
tionary inventions involve familial tragedies of lost 
jobs, wrecked plans and broken homes. The intense 
drive and pressure of the new life, its worries and its 
dreads, place a burden upon men and women which 
often is too great to be borne. The strain is mirrored 
in the rise of the suicide rate of the United States 
during the years of excitement and depression near 
the beginning of the last decade. It went steadily 
upward until, in 1932, it was over 50 per cent. higher 
than during the five years after the first World War. 
That rise meant an increase of more than 6,000 
suicides in 1932 alone. 

While the stresses which affect the nervous system 
have been on the increase since the turn of the cen- 
tury, the seriousness of infections has been undergoing 
a remarkable decline. To this altered situation medi- 
eal science has been slow in adjusting itself. The 
technique required for understanding nervous influ- 
ences is novel and not well developed. A disorder of 
the brain may fail to reveal itself at the autopsy 
table or under the microscope. And yet emotional 
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upsets, which leave in the nervous pathways no yisi}), 
trace, have concrete and obvious effects, and may 
the occasion for profound misery and suffering, ), 
sessive fears disturb or interrupt digestion, alarming) 
accelerate the heart, send the blood pressure oscillat; 
in hot flushes or impress a deep and stubborn geny 
of agitation. The poor patient, not finding sympathy 
and interest elsewhere, may take his troubles to faith 
healers or to other cultists who are attentive and wh) 
confidently promise aid. It is stupid to belittle 
neglect such complaints. The powerful influeng 
which emotional states can exert on bodily functioy 
needs no argument. The ways in which the process 
of the brain produce disturbances, however, are littl 
comprehended; and the devices which might be en. 
ployed for prevention or cure have not received th 
scientific attention which their importance demands 
The problems which are posed are especially difficult 
because, in the brain more than in any other organ, 
man differs from the lower animals. For that reason 
studies on the lower forms are suggestive rather than 
conclusive. It will probably be neéessary, therefore, 
that medical investigators of the neuroses, while 
maintaining a firm basis in physiology, shall rely o 
the clinic in order to find subjects for their research, 
Closely associated with the mysteries of nervous 
instability is the most complex of all medical problems, 
that of mental derangement. The custodial care of 
the insane has immeasurably improved since &. 
Mary’s of Bethlehem in London gave the English 
language the word “bedlam,” and decades have passed 
since the wretched victims of a diseased mind were 
chained in outhouses and treated like wild animal. 
Nevertheless, in the great asylums custodial care con- 
tinues to be almost the only type of treatment. And 
meanwhile the problem grows constantly greater and 
more startling. The numbers of the mentally afflicted 
who have been safeguarded by the State of New York 
rose from 390 per 100,000 in 1920 to 525 in 1938, an 
increase of nearly 35 per cent. in 18 years. And the 
appalling fact is now disclosed that as the age range 
lengthens, there are more and more victims of mental 
disease for whom protection is necessary. For & 
ample, between 1912 and 1936 the population ove 
40 years of age in the United States rose about 6 pet 
cent. During that period the first admissions o 
patients over 40 years of age into the mental hospitals 
increased from about 8 to 49 per 100,000, an increase 
of more than 500 per cent. Half of the hospital a 
commodations of the country are devoted to the i 
sane; and it is estimated that one fifth of all hospital 
beds are occupied by sufferers from a single mental 
disorder, schizophrenia. Hundreds of millions of 40! 
lars are spent every year—New York alone voted 
more than thirty-one millions in 1938—mainly to p" 
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ihe incidence of mental derangements may be lessened, 


Sr to discover methods which could be used to treat 
Mthese derangements effectively. The outlook is not 
hopeless. Within the past score of years an appar- 
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‘de a place of refuge for the mentally diseased. 


Beards are extended and new buildings are erected in 


wrder to accommodate the growing numbers. Mean- 
Ewhile, only relatively trifling sums are being devoted 
the states to learn preventive measures by which 


lently intractable disorder of the brain, general paresis, 
often associated with most fantastic delusions, has 


Byielded to artificial fever and can thus be cured. 
SFurthermore, new modes of bringing back to lives of 


sanity and realism persons plunged in apathetic in- 
dolence or futile day-dreams are now being tried, 


vith a promising proportion of remarkable successes. 
= The stupendous personal, familial, social and economic 


importance of the problems of psychiatry calls 


| urgently for the labors of many well-disciplined medi- 
Beal investigators, devoted to research in this field. 


The gradual onset of disabilities, bodily and men- 


@tal, in the later years of life demands long-range 


studies on the possible influence of inheritance, early 
injuries, severe infections in childhood and youth, 


frustrated plans, the demands of labor and probably 
fmany other conditioning experiences. 


Because we 
each become more and more individualized as we grow 
older, the kind of study which is required must be 
Only after the collection 


summary he possible. 

It may be that the “general practitioner,” if prop- 
erly trained, would be in a more favorable position 
than any other type of physician to secure informa- 


® tion useful in tracing the course of slowly developing 


organic disease. He would be especially well placed 
to obtain that information if there should be an 
awakening of both the public and the medical pro- 
fession to the supreme value of positive, vigorous 
health, The advantages to be derived from securing 


ig health and physiological efficiency instead of being 
repaired after a breakdown needs to be emphasized. 
f Are not hosts of our people unaware of their defects, 


as revealed, for example, in our young men when 


® called to military duty? Do many of us realize that 


minor ills ean spoil the keen edge of living? Do we 


| Strive to get into good physical condition and stay 
B there? Do we give to our bodies, which are composed 


of irreplaceable parts, anything like the attention we 


: give our machines with parts replaceable? If the 
human body is subjected to stress, as it is sure to be 
When adult responsibilities are assumed, it needs 


periodic examination to determine whether it is stand- 
me. up well under the stress. Thus the early stage of 
a disorder—the stage when treatment is most effective 
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—can be detected. If only through public education 
the physician might become the conservator of the 
family health, keeping the members well so far as 
possible and being instantly ready to care for them 
when they fall ill, an enormous benefit would be 
gained in the well-being of our population. And 
there would be established a new position for the doc- 
tor. He would become a leader in bringing about 
better modes of living. He would be a teacher of 
his people in proper diet, proper hygiene and in 
ways of avoiding conditions which induce disease. 

In order that the functions of the physician as a 
personal or family “health officer” may be reliably 
performed, standard tests must be devised which wiil 
reveal the ability of the body to withstand disturbing 
influences. Normally our organs maintain a remark- 
ably steady state, a condition of homeostasis, in the 
circulating blood. No dangerous variations of tem- 
perature, blood sugar or alkalinity are permitted. 
This stability of what has been called our “fluid 
matrix,” in which our living parts reside, is essen- 
tial for the performance of all our voluntary acts. 
We now know that as old age approaches, the power 
of maintaining that stability in the presence of de- 
ranging circumstances is gradually reduced. 

As a means of obtaining further information re- 
garding human faculties methods of assaying organic 
efficiency are needed. If medical investigators 
should invent methods for learning how human ex- 
periences affect the fundamental factors which deter- 
mine homeostasis, a broad territory for medical 
exploration would be disclosed. The physician, for 
example, could learn how steady are the steady 
states and where the critical stress is found, not 
only in supposedly normal individuals, but also in 
individuals at various developmental epochs and 
during disorders. In an illuminating series of tests 
the abilities of the same individual could be followed 
in childhood and adolescence, in adulthood and old 
age, as affected by the demands of school or the 
exacting periods of puberty and the climacteric, by 
prolonged labor, fatigue, high altitude, different 
sorts of training, insomnia, worry and dissipation. 
Information thus obtained would furnish a measure 
of physiological age, a measure much more impor- 
tant for many judgments than chronological age. 
The information would also furnish, in time, a firmer 
basis for sound advice-regarding the right conduct 
of one’s lhfe—the habits to be cultivated and the 
pitfalls to be avoided. 


We now turn to another topic, the use of drugs. 
There was a period, not so long ago, when, with few 
exceptions, the possibility of affecting the course of 
disease by employing chemical agents was too remote 
to be entertained. While pathological anatomy 
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dominated medical thought, examination of bodily 
tissues after death revealed alterations in them which 
were so extreme that any attempt at their restora- 
tion to a natural state by drug treatment was com- 
monly regarded as futile. So great was the lack of 
trust in medicaments that now that period is looked 
back upon as an era of “therapeutic nihilism.” 
Advances in medical knowledge have slowly reversed 
the attitude of despair and have disclosed opportuni- 
ties of a bright future. Diseases have gradually 
come to be recognized at earlier stages, when the 
features which are prominent are altered physiologi- 
eal functions. Then, before the fixed and final strue- 
tural accompaniments have become established, 
therapeutic measures can be effective. Further- 
more, hope has been revived by illustrious discoveries 
of specific means of curing illnesses formerly re- 
garded as extremely dangerous or quite incurable. 
Antitoxin, for example, has banished the terrors of 
diphtheria; extracts of glands of internal secretion 
have, with magic potency, rescued the cretinous child 
from his idiocy and brought both life and vigor to 
wasting diabetics; preparations of liver have pushed 
death away from the bedside of patients suecumbing 
to pernicious anemia; nicotinic acid has marvelously 
restored both the bodies and the minds of victims of 
pellagra; and within the last few years the miracu- 
lous cures wrought by the sulfonamide compounds 
have opened a door to the future that is of limitless 
significance. 

At a time when pharmacology or pharmacotherapy 
faces the brightest prospects it is found to be badly 
neglected. In about a third of the medical schools 
of the United States there is no independent depart- 
ment devoted to the experimental study of the action 
of drugs and to their use in treating disease. A 
discipline which should enjoy a central position 
among the dynamic medical sciences, sending its roots 
into organic chemistry, physiology, biochemistry and 
exploratory pathology, and thrusting its outstretched 
branches into various hospital clinics, is often merely 
an incidental interest in a collateral department of 
the medical school. 

As we have previously noted, there are many afflic- 
tions which scourge mankind concerning which 
almost nothing is known. Do not the triumphs 
already achieved give promise of further conquests? 
Will not trained intelligence applied to the problems 
of cure bring further relief to humanity in its suffer- 
ing? Should not the possibilities of control of the 
processes of pathology be explored to the uttermost? 
Here, in the realm of therapy, is another gage 
thrown down before the investigators of medical 
mysteries. 


A problem which confronts workers in the medical 
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sciences and which fortunately does not 
workers in other sciences, except psychology, is thy 
of preserving freedom to carry on research, 1, 
amazing advances of modern physics and chen 
and their uses in arts and manufacture have deyg, 
oped from experimentation. Likewise the rey), 
tionary progress in the control of disease that hy 
been achieved during the past ninety years has ». 
sulted from practical applications of results obtaing 
by experiments. In order to employ the expering, 
tal method, however, the physiologist, pharmaco. 
gist or immunologist must put his questions to living 
organisms and obtain from. them his answers, fy 
only they are capable of responding. Because moi. 
cal investigators perform experiments on lower aj. 
mals, however, they have been reproached and per. 
secuted and had all manner of evil charged againg 
them falsely. The hostile charges ean be analyz 
into two main groups—that animal experimentatin 
is conducted with an intolerable infliction of pain, 
and that all the effort and expense are utterly useless, 

It is not generally known that about a third of. 
century ago faculties of the medical schools of tle 
United States established by formal vote their om 
humane code for the treatment of animals used in 
experiments and provided that this code should he 
posted in all laboratories where animal experimen- 
tation is extensively practiced. To any one widely 
acquainted with medical investigators and the wetl- 
ods which they- employ, these regulations, when they 
were adopted, merely defined the already humane 
conditions under which experimental medicine was 
being conducted and stated a program for the con- 
tinuance of those conditions. To beginners i 
research and to interested people the regulations 
indicated the spirit of the investigators and the cot- 
sideration given by them to the avoidance of unneces 
sary pain. So assured were the deans of medical 
schools and the directors of institutes of medical 
research that animals are treated in the laboratories 
in a manner above any reasonable reproach thal 
twenty years ago the “open door” policy wa 
adopted. In accord with that policy there was 4 
publicly declared willingness to admit to the labor 
tories at any time representatives of humane so¢t- 
ties in order that they might become acquainted with 
the actual conditions under which animal experimel 
tation is being carried on. In some instances it wa 
stipulated that the representatives must have pr 
viously seen an operation on a human being © 
enable them to appreciate the similar humanenes 
of the laboratory methods. 

The charge that the results of experiments on lowe! 
animals are useless has been amply disproved. At 
ticles by well-known physicians, surgeons and publ 
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health officers—all recognized experts in their sev- 
© oral fields—have been prepared and published in the 


The ost widely circulated medical journal of the coun- 
musty try, showing definitely how animal experimentation 
dev HAM,‘ contributed in a direct and decisive and funda- 
revo. ental fashion to practical medicine and surgery. 

‘at hag In spite of overwhelming evidence that animal 
1a8 Wy experimentation is carried on in a humane manner, 
tained HA in spite of practically unanimous expert testimony 
rine. fe {hat animal experimentation has been a prime factor 
1acol. HME in the beneficent advances of modern medicine, the 
living $B problem of assuring freedom of research still con- 


= fronts medical investigators. Persons who do not 
medi. {HN enter the laboratories in which they declare animals 


T ani. fe are cruelly tortured, who do not see the operations 
l per. i they criticize, who do not know about different de- 
gaint Je grees of effective anesthesia, who are unaware of the 
alyzed HRW history of medical progress and of the incomparable 
tation fe benefits to mankind conferred by modern medical 
pain, discoveries, who are indifferent to the dire problems 
seless, ARE still presented by diseases which continue to kill their 
ofa J thousands and tens of thousands—these persons, 
f the $e combining real ignorance with unchecked imagina- 
own RW tion, spread dark suspicions and insinuations about 
ed in honorable men whose lives are devoted, through re- 
id be HRW search, to the relief of human ills. Furthermore, 
men- J these misguided humanitarians endeavor, by harrow- 
idely 9 ing and misleading deseriptions, to rouse the public 
ueth J to a degree of hostility that will result in either 
they HW seriously limiting or completely abolishing the most 
nane [i efficacious means of advancing medical knowledge. 
was Leaders in universities and medical schools who, 
cOn- during the past half-century, have fought against the 
in BR foes of liberty of learning have thus far preserved 


ions that liberty—to the inestimable advantage of future 


col- i generations. The fight will not cease, however, so 
ces MA long as there are groups of our population who 
ical would stop animal experimentation even though it 
ical releases mankind and lower animals as well from 
ries wasting disease, avoidable pain and premature death. 
that 


Struggle against the common enemies of man— 
disease, pain and early death—turns attention to the 

! disastrous cooperation of these enemies with warring 
| hosts when nations battle against nations for suprem- 
acy. The terrible devastation now going on in 

_ Europe and the fear of more extensive spread of the 
catastrophe have ineluded medical research in a 


warping of scientific activities away from untram- 


meled pursuits towards problems of military signifi- 
® cance. In our country what may be the consequences 
for men engaged in medical investigation? The 
| answer to that question appears to be closely related 
| to what may happen abroad. It seems probable that 
ic for years to come the need to repair the wreckage 
and the appalling waste resultant from the present 
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titanie strife will leave European nations in such 
poverty that scientific studies will be sadly slighted. 
Whether or not the Western Hemisphere becomes 
involved in the conflict we are likely to find our 
associations with the Latin American nations south 
of us more and more intimate. In the past these 
nations have looked to Europe for medical training. 
Recently, however, they have begun to turn to the 
United States for instructive experience and disci- 
pline, both in the clinics and in the medical sciences. 
Circumstances indicate that this trend will continue 
and, as time passes, will become more prominent. 
The opportunity thus presented for medical investi- 
gators here to exert a stimulating influence in coun- 
tries where hitherto relatively little investigative 
activity has been going on may have far-reaching 
effects. The need for development in these countries 
should not be criticized. We should remember that 
our own participation in the advancement of science 
has been recent. In relation to the medical sciences 
it may be recalled that the first experimental labora- 
tory in our country that was available for medical 
research was established only 70 years ago. Before 
that period, what De Toequeville wrote in 1850 was 
still pertinent—“that among civilized people of our 
age there are few in which the highest sciences have 
made so little progress as in the United States.” 
We were fairly charged with collecting the treasures 
of the intellect without taking the trouble to create 
them. Although not many important centers of 
medical research have been established in South 
America De Tocqueville’s charge can not properly 
be transferred to all that continent. The achieve- 
ments of the laboratory of physiology at Buenos 
Aires, for example, admirably illustrate the capacity 
of Latin Americans to become deeply concerned with 
medical problems and to bring to fruition studies of 
first-rate importance. To some extent we have 
opportunity to send our promising young investiga- 
tors to profit by experience with our Spanish-speak- 
ing colleagues. To a larger extent, experts in 
research in our university medical schools face the 
happy prospect of performing for enterprising can- 
didates for eareers in productive scholarship, who 
come from countries south, the same sort of stimu- 
lating service which European leaders in the medical 
sciences performed for ambitious American doctors 
two or three generations ago. No more effective 
means could be devised for strengthening the bonds 
of fellowship and understanding between the United 
States and its southern neighbors. 


Finally we may note that a highly important 
problem which faces medical investigators is that 
of filling their own ranks. The young men who 
enter medical schools now-a-days are often well dis- 
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ciplined in the basic studies and therefore are pre- 
pared to enter one or other of the pre-clinical 
departments to engage in research. Indeed, inquiry 
shows that not a few medical students participate in 
an investigation before they receive the doctorate, 
and some of their published discoveries have proved 
important. As a rule, however, the youth who 
starts on the long road to a career in medicine has 
set as his goal his service as a practitioner. If he 
is enticed away from that purpose he may be made 
unhappy in regretting that he did not pursue his 
original aim. And yet, if the pressing problems of 
disease are to be solved, they must be solved by the 
devoted labors of men who single-mindedly apply 
their talents to such tasks. What are the rewards, 
the satisfactions, which a medical student may an- 
ticipate if he decides to spend his life in striving 
for further insight into the mysteries of the organism 
and the perturbations which it suffers? 

First of all it is a life of adventure. William 
Harvey, among the foremost physiological discover- 
ers, expressed, more than three hundred years ago, 
the spirit of research when he wrote: 


It were disgraceful, with this most spacious and admir- 
able realm of nature before us, and where the reward ever 
exceeds the promise, did we take the reports of others 
upon trust, and go on coining crude problems out of these, 
and on them hanging knotty and captious and petty dis- 
putations. Nature is herself to be addressed; the paths 
she shows us are to be boldly trodden; for thus, and whilst 
we consult our proper senses, from inferior advancing to 
superior levels, shall we penetrate at length into the heart 
of her mystery. . . . Truly in such pursuit it is sweet not 
merely to toil, but even to grow weary, when the pains of 
discovering are amply compensated by the pleasures of 
discovery. | 


Regret has been expressed that here in our country 
the frontier with all its possibilities of fresh experi- 
ence has disappeared. That is true in geography 
but not in science. All that one need do to come into 
direct contact with border ways and conditions is to 
step inside an active laboratory where experimental 
researches are in progress, and there, in the zone 
separating the known from the unknown, is a fron- 
tier which offers all the excitement and thrill of test- 
ing projected hazards. Beyond that frontier is a 
realm of ignorance incomparably more vast than 
any which the lands and waters of the earth ever 
enticed a man to explore. Penetration into that 
illimitable territory is, to be sure, difficult. It is 
beset by many chances of error, but, as once was 
true of our western border, it holds forth enticing 
opportunities for fruitful discoveries and it exacts 
rigorous qualifications of those who would venture 
therein. 

Initiative and resourcefulness, enterprise and in- 
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dependence, ingenuity and skill—all are called int, 
action. Because every discovery becomes the basis 
of further discovery, imaginative insight, to catch 
the dawning significance of a fresh revelation, jg 
constantly stimulated. New facts suggest in tury 
other facts and point to unsuspected relations he. 
tween phenomena which have long been known, 
Thus, though the investigator’s interests may at the 
moment seem narrow and restricted, they may neyer. 
theless lead his thought outward into unpredictable 
ranges of knowledge. These excursions of the imagi. 
nation offer again and again suggestions for fresh 
adventure. The look, therefore, is always forward to 
what may be seen when the next step is taken. Seek. 
ing new things becomes in time a fixed habit. Past 
successes neither furnish contentment nor hold atten. 
tion; they become fused with the established routine 
of existence from which it is a happiness to escape. 
The chance of beholding unsuspected wonders, or 
the demonstration that something imagined is really 
true, is a continuous incitement to further search, 
and furnishes the zest and interest which are among 
the greatest of the rewards. 

Sometimes an investigator has the satisfaction of 
seeing a direct practical outcome of his studies. 
The question may be raised as to whether, in that 
respect, research in the medical sciences does not 
offer a considerable advantage over research in other 
natural sciences. Too often increased knowledge of 
natural forces, acquired by scientific studies, has been 
employed in harmful as well as in beneficial ways. 
To these balanced consequences, good and evil, the 
consequences of medical investigations, as previously 
noted, are in striking contrast. It would be difficult, 
if not impossible, to find that any one of the many 
important discoveries made in the medical sciences 
during the past hundred years has been used by fight- 
ing forces for the destruction of life or for doing 
harm to the enemy. Instead, medical investigators, 
by learning the nature and cure of malnutrition, by 
devising appropriate treatment for shock and hemor- 
rhage, by discovering varieties of local and general 
anesthetic agents and by gaining control of infections, 
have immensely mitigated the torments and ravages 
of warfare. 

There is another consideration eminently credit- 
able to the efforts of medical investigators. Because 
life and health are precious and medical research 18 
deeply concerned with protecting life and health, the 
triumphs of that research are put to use without 
regard to any national or racial difference. There 
is no escape from the succor which they bring. 
Even though the beneficiaries may despise their 
benefactors, they must receive the benefactions. Is 
a follower of the Fuehrer bleeding to death and des 
perately dependent on a blood transfusion? His 
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life is saved by methods discovered by Landsteiner, 
once an Austrian. Does a Japanese complain of a 
hewildering dizziness caused by disturbance of the 
internal ear? He will be in debt to Bardny, a Hun- 
garian investigator. Does an Italian doctor wish to 
know whether a patient has typhoid fever? He 
applies observations first made by Widal, a French- 
man. Is one of our children in danger of diph- 
theria? His resistance to infection is tested by a 
process invented by Schick. Goldberger, an immi- 
grant to New York’s East Side, provided a simple 
preventive and treatment of pellagra, which made 
possible the lifting, from hosts of miserable people, 
the blight of that dreadful disease. And no matter 
in what country they may be, the tens of thousands 
of victims of syphilis must rest their hope of relief 
on a method of diagnosis first devised by Wasser- 
mann, and on a curative method discovered by 
Ehrlich, both Germans at a time when Germany 
recognized, without contempt and malignity, the 
value of ingenious devotion to human welfare. All 
these contributors to medical knowledge have been 
citizens of various lands, but they would all be 
classed as belonging to one people. And though in 
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the last’ years their people have been again savagely 
and sadistically persecuted, no nations, however hos- 
tile, ean take from these medical representatives the 
honor and glory of having served as saviors of their 
fellow men. 

The attractions and the rewards of medical inves- 
tigators have been described in some detail because 
the problem of filling the ranks of those who engage 
in medical research is of primary importance. Unless 
the ranks can be kept unbroken, unless well-equipped 
recruits can be attracted to the career of the inves- 
tigator, progress ends. The opportunities for long- 
enduring service to humanity should be widely known. 
Gifted young men should be aware of the chances 
which are opened to them and should prepare them- 
selves accordingly. Universities should remove any 
financial obstacles which may confront the productive 
scholar looking forward to decades of medical inves- 
tigation. The conquest of a disease, it should be 
remembered, is a permanent conquest. Humanity 
will be protected thereby through indefinite future 
time. An immortality of blessed memory awaits those 
who bring to mankind further respite from debility 
and pain. 


THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
SPECIAL RESEARCH CONFERENCES ON CHEMISTRY 


By Dr. F. R. MOULTON 
PERMANENT SECRETARY 


In each of the past four summers special research 
conferences on chemistry have been held at Gibson 
Island, Md., under the direction of Dr. Neil E. Gor- 
don, secretary of the Section on Chemistry of the 
American Association for the Advancement of Sci- 
ence. With the recent purchase of a property by the 
association for the use of the conferences they are now 
put on a permanent basis. 

The Gibson Island conferences are unusual if not 
unique in character. Each conference, devoted to a 
single well-defined subject, occupies a period of five 
days from Monday to Friday, inclusive, during which 
ten sessions are normally held. The first session be- 
gins at 10 o’elock on Monday morning and consists 
of only one or two formal papers. The remainder of 
the time until adjournment for lunch at 12:v0 is 
available for discussions. Usually no program is 
scheduled for the afternoon, but discussions by small 
stoups often continue. A second program of one or 
_two papers is held in the evening, followed by dis- 
cussions often continuing until a very late hour. 


Similar schedules are followed during the remainder 


of the week. 

The Gibson Island special conferences on chemistry 
owe their excellence and popularity to careful plan- 
ning of the programs by experts, the choice of the 
invited contributors, the freedom with which con- 
tributors make excursions along, and sometimes be- 
yond, the frontiers of the known, the opportunities 
for abundant discussion, the limitation of participants 
to sixty, the mingling of chemists from industrial and 
university laboratories and the delightful surround- 
ings. At its business meeting each conference deter- 
mines the subject of the corresponding conference for 
the following year and nominates its chairman and 
vice-chairman, who are formally appointed by the 
association. 

The subjects of the conferences so far held and the 
names of their chairmen are as follows: 


1938 


A. Relation of Structure to Physiological Action. 
Harold C. Urey, chairman. 
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B. Cellular Metabolism and Tissue Respiration. C. G. 


King, chairman. 
1939 
_A. Resinous Polymers. H. L. Bender, chairman. 
B. Vitamins. C. G. King, chairman. 


C. Relation of Structure to Physiological Action. 


Walter H. Hartung, chairman. 


1940 

A. Frontiers in ree Chemistry. C. R. Wagner, 
chairman. 

B. Catalysis. E. C. Williams, chairman. 
' C. Organic High Molecular Weight Type Compounds. 
H. L. Bender, chairman. 
. D. Vitamins. C. G. King, chairman. 

E. Relation of Structure to Physiological Action. 
Walter H. Hartung, chairman. 

F. Applications of X-ray and Electron Diffraction. 
Maurice L. Huggins, chairman. 


1941 

A. Frontiers in Petroleum Chemistry. C. R. Wagner, 
chairman. 

B. Catalysis. E. C. Williams, chairman. 

C. Organic High Molecular Weight Compounds, S. 8. 
Kistler, chairman. 

D. The Structure and Chemistry of Textile Fibers. 
Milton Harris, chairman. 

E. Vitamins. C. G. King, chairman. 

F. X-ray and Electron Diffraction. Maurice L. Hug- 
gins, chairman. 

G. Corrosion. R. M. Burns, chairman. 

H. Photosynthesis. O. L. Inman, chairman. 


It is expected that ten conferences will be held in 
1942, probably beginning on June 22. 

Gibson Island is situated in Chesapeake Bay about 
20 miles south of Baltimore. It is approximately 
1,000 acres in area and is connected with the main- 


land by a causeway. The island is privately con-— 


trolled and admission to it is only by card from the 
Gibson Island Club. In addition to the club and the 
property purchased by the association, there are about 
80 private residences on the island, leaving most of it 
quite uninhabited and covered by forests. The island 
offers opportunity for golf, tennis, both salt and fresh 
water bathing, fishing and sailing. 

The property purchased by the association consists 
of a large residence and auxiliary buildings on a 
wooded lot 3.6 acres in area situated on the highest hill 
on the island. The conferences are held on a large 
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sereened porch that can be darkened enough to permit 
of the use of projection equipment in the day time, 
The house provides accommodations for about 25 mey, 
Others attending the conferences, including those why 
are accompanied by their wives, live at the club, 4) 
meals are taken at the club. 

Substantial gifts by industrial companies whose |}, 
oratories have been represented at the Gibson Islanj 
conferences have enabled the association to purchas 
the property. Each contributing company has th 
right to have a representative at each conference. 
This is a substantial right because there have bec, 
many more applicants for admission to the confer. 
ences than can be accepted unless the limit of 60 that 
has been set is exceeded. It has been felt by the par. 
ticipants that to make the conferences larger woulj 
take from them something of the informality and 
intimate contacts that have made them valuable. The 
companies that have so far contributed to the projec 
are as follows: 


Atlantic Coast Fisheries Company, New York City. 
The Barrett Company, New York City. 

Davison Chemical Corporation, Baltimore, Md. 
Distillation Products, Inc., Rochester, N. Y. 
Ethyl Gasoline Corporation, New York City. 
General Electric Company, Schenectady, N. Y. 

B. F. Goodrich Company, Akron, Ohio. 

Hercules Powder Company, Ine., Wilmington, Del. 
Merck and Company, Inc., Rahway, N. J. 
Monsanto Chemical Company, St. Louis, Mo. 
Norton Company, Worcester, Mass. 

Pittsburgh Plate Glass Company, Barberton, Ohio. 
Standard Brands, Inc., New York City. 

Standard Oil Development Company, Elizabeth, N. J. 
The Texas Company, New York City. 


Since the conferences have now been provided 4. 


permanent home it has been suggested that the whole 
project be known as the A. A. A. S. Research Insti- 
tute. In order that it may be guided with the maxi- 
mum wisdom a Policy Committee has been set up, cot- 
sisting of the director of the conferences, the chairman 
and vice-chairman of each conference, representing 
the association, and a representative appointed by 
each of the contributing companies. The first meeting 
of the Policy Committee will be held on September 
9 at Atlantic City at the time of the meeting of the 
American Chemical Society. 


THE SOUTHWESTERN DIVISION 


_ By Dr. FRANK E. E. GERMANN 
EXECUTIVE SECRETARY 


Tue twenty-first annual meeting of the Southwest- fine associated societies at Lubbock, Texas, during the 


ern Division of the American Association for.. the 


week of April 28, 1941. The associated societies wel 
Advancement of Science was held in conjunction with the Council of Texas Archaeologists, the Clearing 
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House for the Southwestern Museums, the Mathe- 
matical Association of America (Southwestern See- 
tion), the Society for American Archaeology, the 
Texas Archaeological and Paleontological Society, the 


BS West Texas Chamber of Commerce Resource and 


Museum Institute, the West Texas Division of the 
Texas Academy of Science, the West Texas Historical 
and Scientifie Society and the West Texas Museum 
Association. 

Through the splendid efforts of the local committee, 
headed by Dr. William M. Craig, the faculty and 
students of the Texas Technological College contrib- 
uted very greatly to the success of the meeting, both 
from the point of view of the presentation of papers 


BS and of attendance at the sessions. In addition to the 


one hundred and fifteen regularly registered scientists, 
a large number of students were enrolled without 
charge and given student badges. As a result of this 
encouragement, the attendance of students at the 
various sessions was large. Attendance at each of the 
four sections which met simultaneously ranged from 
fifty to one hundred. A total of one hundred and 
forty papers were presented. 

A committee for the entertainment of visiting 
ladies, headed by Mrs. Roscoe Wilson, provided diver- 
sion for those not earing to attend the scientific ses- 
sions. The entire association participated in a tea 
given by President and Mrs. Clifford B. Jones on 
Monday from four-thirty to six at their beautiful 
home on the campus. . 

The field trips planned for Thursday included an 
all-day trip to the Canadian River archeological sites 


f uorth of Amarillo, a study of native vegetation in the 


nearby canyons, an all-day trip to the Calgary Triassic 
deposits and vertebrate remains, a study of dry and 
irrigated windbreaks and plantings of introduced 
trees and shrubs. Because of very heavy rains, most 
of these trips did not materialize. 

On Sunday evening the executive council held a 

business session at the home of Dr. W. M. Craig, at 
which time it was decided to meet jointly with the 
American Association for the Advancement of Science 
in Dallas, December 29, 1941, to January 3, 1942, as 
Well as to urge our members to participate in the ses- 
sions of the Pacifie Division meeting in Salt Lake City 
in June, 1942, 
. The secretary was asked to attend the Dallas meet- 
Ing as the official delegate of the division and to cir- 
cularize the members regarding the desirability of 
their individual participation. In order to harmonize 
the name with past praetice, it was voted to change 
the title of the secretary-treasurer to executive secre- 
lary-treasurer. Dates of future meetings were dis- 
cussed, and it was agreed that the 1942 meeting would 
be in Las Cruees, New Mexico. 
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In recognition of his outstanding work in the field 
of geology, geography and archeology, Dr. Robert 
Thomas Hill, of Dallas, Texas, was elected an honor- 
ary member of the Southwestern Division. Dr. Hill 
died on July 28 in his eighty-third year. 

In view of the proximity of Las Cruces, the place 
of the 1942 meeting, to Mexico, an increased effort 
is to be made this year to interest the scientists of 
Mexico in the meetings of the Southwestern Division. 
Many European scientists are now refugees below the 
border, and it is hoped to bring about a closer bond 
for our mutual benefit. This action is especially fitting 
since the states of Chihuahua and Sonora lie within 
the boundaries of our division. 

At the first general sessions on Monday morning 
President Clifford B. Jones gave the welcoming ad- 
dress, to which Dr. C. V. Newsom, chairman of the 
department of mathematics of the University of New 
Mexico and president of the division, gave the re- 
sponse. On Monday evening, following the annual 
Sigma Xi dinner, Dr. Ernst Antevs, research associate 
of the Carnegie Institution of Washington, gave an 
illustrated address on “Climatic Variations in the 
Southwest During the Past 75,000 Years.” On Tues- 
day Dr. E. T. Bell, professor of mathematics at the 
California Institute of Technology, gave a very inter- 
esting popular lecture to a combined group of scien- 
tists on the subject of “Diophantine Analysis.” 

For the past twelve years the Southwestern Division 
has sponsored a general public lecture named in honor 
of General John Wesley Powell, the first explorer of 
the Grand Canyon of the Colorado River. This year 
the speaker was Dr. Bernadotte Everly Schmitt, who 
spoke on Tuesday evening to a large enthusiastic 
audience in the Senior High School Auditorium on 
the subject, “The United States and the War.” Dr. 
Schmitt is Andrew MacLeish distinguished service 
professor at the University of Chicago and Pulitzer 
prize winner for his work, “The Coming of the War, 
1914.” The annual dinner of the division was held in 
the ball room of the Hilton Hotel on Wednesday and 
was followed immediately by the address of the retir- 
ing president, Dr. C. V. Newsom, who gave a talk on 
“Mathematies and the Sciences.” Another address 
thrown open to the public was that of Dr. F. S. 
Henika, regional game manager of the Game, Fish, 
and Oyster Commission, who spoke on “Conservation 
of Wild Life.” 

Officers elected at the general business session and 
the business sessions of the various sections are as 
follows: 

President: Dr. William M. Craig, professor of chem- 
istry, Texas Technological College, Lubbock. 

Vice-President: Dr. H. P. Mera, Laboratory of Anthro- 
pology, Santa Fe, New Mexico. 

Executive Committee: Dr. C. V. Newsom, University of 
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New Mexico, Albuquerque, for a three-year term; and 
Professor Victor J. Smith, Sul Ross State Teachers Col- 
lege, Alpine, Texas, to serve the remaining unexpired term 
of Dr. H. P. Mera, who was elected vice-president. 
Biological Sciences: 
Chairman, Dr. A. L. Hershey, Las Cruces, New Mexico 
Secretary, Dr. Omer E, Sperry, Alpine, Texas 
Mathematics: 


Chairman, Professor Roy MacKay, Portales, New 
Mexico 
Vice-Chairman, Dr. Lyle Mehlenbacher, Flagstaff, 


Arizona 
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Secretary, Dr. Harold D. Larsen, Albuquerque, Ney 
Mexico 
Physical Sciences: 

Chairman, Dr. C. T. Elvey, Fort Davis, Texas 

Secretary, Dr. Oscar B. Muench, Las Vegas, Neg 
Mexico. 

Social Sciences: 

Chairman, Professor F. Martin Brown, Colorad 
Springs, Colorado 

Secretary, Miss Katharine Bartlett, Flagstaff, 45. 
zona 


SCIENTIFIC EVENTS 


CHEMICAL RESEARCH REPORTS 


THE United States has led the world in the output 
of chemical research reports for the past ten years 
according to a survey made by Dr. E. J. Crane, pro- 
fessor of chemistry at the Ohio State University. 

“Curves showing the relative shares of Germany 
and the United States in percentages of the world’s 
total output of chemical papers since 1913 would take 
the form of an ‘X’ lying on its side with the upward 
slant representing the United States and the down- 
ward slant, Germany.” Dr. Crane states that: 


The crossing of the lines apparently occurred in 1930. 
An irregular spot would indicate the effects of the world 
war. An almost straight curve underlining this pros- 
trate ‘X’ would represent the output of the next most 
active country—the British Empire. 

In 1913, the last year before the world war, the German 
output of chemical papers was 34.4 per cent. of the 
world’s total, while that of the United States was 20.7 
per cent. and of the British Empire, 14.4. In 1939, in 
a sense the last year before the beginning of the present 
war in Europe since it got under way slowly and publica- 
tion was little affected at first, the output of papers in 
the United States had reached 27.7 per cent. and Ger- 
many’s had dropped to 18.7, with the British output re- 
maining approximately 14 per cent. 

At approximately the time when the lines of the ‘X’ 
cross, the British output was 13.5 per cent.; figures show- 
ing the effects of the world war (14.9, 16.8 and 15.4 per 
cent. for the British Empire for 1917, 1918 and 1923) 
still justify keeping the British curve approximately 
straight. 

Most noteworthy is the strong development of chem- 
ical publication in Russia, which in 1913 has 2.5 per cent. 
of the total number of abstracts; in 1929, 3.4 per cent. 
and in 1939, 11.1 per cent. A good many Russian chem- 
ists have also been publishing papers in German peri- 
odicals. 

While the figures on abstracts are not an exact mea- 
sure of chemical research activity in the various countries, 
they have a good deal of meaning, nevertheless. No 
doubt there has been a growing amount of chemical 
research work directly bearing on national defense which 


has not been published. This may be true to a larger 
degree for some countries than for others. 

There is also much industrial research activity that jg 
not refiected in the publication of papers. Perhaps thy 
number of chemical patents issued in the various cow. 
tries may be considered a rough measure of industria 
research activity in chemistry. In 1939, Chemical 4). 
stracts, which endeavors to cover the chemical patents 
completely, published the following numbers of patent 
abstracts: United States, 7,727; Great Britain, 4,87); 
Germany, 2,929; France, 2,377. 

The chemists of a few of the smaller countries, as De- 
mark, publish a considerable percentave of their papers 
in the journals of other countries. Happenings in 
Europe during the past year make the listing of countria 
puzzling, but the present survey ends with 1939. 


France was fifth in number of abstracts published 
in 1939, ranking after the Soviet Union. Her per 
centage of the total was 9.1; Japan came next with 
4.4 per cent., and Italy seventh, with 3 per cent. In 
1913, Italy’s percentage was 4.7, and in 1929, 3. 
France’s percentage in 1913 was 13; it dropped to7 in 
1929. Japan had a percentage of only 0.37 in 1913 
but reached 3.7 by 1929. 


GRANTS OF THE GEOLOGICAL SOCIETY 
OF AMERICA 


In addition to grants authorized by the council of 
the Geological Society of America, which have already 
been reported, the following grants have been made it 
paleontology and petrology: 
Paleontology, Invertebrate—$1,700. 

Charles A. Anderson, University of California, wi 
be assisted by J. Wyatt Durham in the study of Pliocett 
fossils collected in 1940 in Lower California on the crus 
of the E. W. Scripps into the Gulf of California under 4 


‘grant from the Geological Society of America. Mr. Dur 


ham was an assistant on that expedition and collected the 
fossils. $950. 

E. R. Eller, Carnegie Museum, will study the Manitoulit 
(Silurian) dolomite of New York and Ontario with vie¥ 
to correlating its beds with beds of equivalent ag¢ i 
other parts of North America. Special study is to 
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nade of scolecodonts in the hope of proving their uses 
gs index fossils. $300. 

J, Harlan Johnson, Colorado School of Mines, will study 
Pennsylvanian and Lower Permian algal limestones from 
Kansas. He already has studied algal limestones from 
Colorado and New Mexico and will now demonstrate the 
importance of algal limestone deposition in Kansas during 


the late Paleozoic. $300. 


Vladimir J. Okulitch, University of Toronto, will return 
to the United States National Museum in Washington for 
four weeks to complete his study of North American 


FPleospongia. $150. 


Paleontology, Vertebrate—$2,197.40. 
Barnum Brown, the American Museum of Natural His- 


Siory, and E, M. Schlaikjer, Brooklyn College, will com- 


plete their revision of the Ankylosauria. $750. 
Miss Tilly Edinger, Harvard University, is to study the 


© evolution of the brain in the horse evolutionary series by 


investigation of endocranial casts. $217.40. 
Alfred S. Romer, Harvard University, receives addi- 


‘tional aid to complete his preparation of a bibliography 


of vertebrate paleontology of countries exclusive of North 
America up to 1933, which has been in process under 
a previous grant. $900. 

Horace Elmer Wood, 2nd, University of Newark, will 


Bdevote the summer to stratigraphic work in Wyoming 


in continuing his correlation of the North American con- 


ftinental Tertiary. $330. 
| Petrology—$3,340. 


V. T. Allen, St. Louis University, will collect clays 
from selected localities extending from Georgia to New 
Jersey and will study them by petrofabric, x-ray and 
chemical methods with special reference to the formation 
of diaspore, bauxite and ‘‘hydro-mica’’ by processes of 
weathering. $450. 

Ernst Cloos, the Johns Hopkins University, will in- 
tensify his quantitative investigation of rock flowage in 
relation to cleavage and folding by means of statistical 
measurements of deformed oolites in Paleozoic limestones 


of one of the outstanding uplifts in the Appalachians, 


the South Mountain uplift of Maryland and Pennsylvania. 
$995, 

John C. Haff, Colorado School of Mines, will study 
ocellar strueture in lamprophyrice dikes and alkaline ex- 
trusives, Petrofabrie analyses will be made of grain 


® orientation around vesicles and phenocrysts in an investi- 


gation of the mechanism of formation of ocelli and their 
part in the consolidation history of the rocks examined. 


$70. 


E. B. Mathews, the Johns Hopkins University, will com- 
plete his compilation and classification by geographical 
position of all available analyses of igneous rocks pub- 
lished prior to 1940, some 35,000 items. $700. 

Aaron C. Waters, Stanford University, will complete a 
petrologic and stratigraphic investigation of the Columbia 
River basalt in eastern Washington and adjacent parts of 


regon and Idaho. $1,125. 


THE OPTICAL SOCIETY OF AMERICA 


THE twenty-sixth annual meeting of the Optical 
Society of America will be held in New York City 
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with headquarters at the Hotel Pennsylvania, on 
October 24 and 25. 

Symposia of invited papers have always been im- 
portant features of the meetings of the society. This 
year a symposium on the role of “Opties in the Na- 
tional Defense” is being arranged for the session on 
Friday morning, October 24. Due to uncertainties 
arising from the national emergency, it has seemed 
best to defer announcement of the speakers and their 
titles until the program of the meeting is mailed to 
the members early in October. The annual dinner 
of the society will be held on Friday evening. A 
special feature of this dinner will be the award of the 
Frederic Ives Medal. The sessions on Friday after- 
noon and on Saturday will be devoted to the presenta- 
tion of contributed papers. 

The time and place of this annual meeting, accord- 
ing to the preliminary announcement, were selected 
by the Board of Directors with an appreciation of the 
fact that many members of the society have additional 
duties because of the emergency which make atten- 
dance at meetings less convenient than in normal 
times. Through cooperation with other societies to 
which many of our members belong, there will be 
meetings of four national societies at the Hotel Penn- 
sylvania during the week of October 20. The Society 
of Motion Picture Engineers will hold its meeting 
from October 21 to 23 inelusive. The Acoustical So- 
ciety of America and the Society of Rheology will 
hold their meetings on October 24 and 25, simulta- 
neously with that of the Optical Society. A joint 
luncheon is being arranged for Friday, October 24; 
and plans for-other features of common interest are 
being formulated. It is hoped that the membership 
will demonstrate its appreciation of this consolidation 
of activities by making reservations immediately at 
the Hotel Pennsylvania. 

Members desiring to communicate papers to the 
meeting should send abstracts to the secretary on the 
usual form. All abstracts must be in the hands of 
the secretary not later than noon of September 22. 
The appropriate grouping of contributed papers will 
be greatly facilitated if members intending to present 
papers will forward their abstracts to the secretary 
at the earliest possible date. 

The meeting will be open to non-members as well 
as to members. All those interested are cordially in- 
vited to attend. Non-members who desire to receive 
the advance program, final notices or other informa- 
tion in regard to the meeting should address their 
requests to the secretary, Arthur C. Hardy, Massachu- 
setts Institute of Technology, Cambridge, Mass. The 
chairman of the program committee is A. W. Kenney, 
E. I. du Pont de Nemours and Company, Wilmington, 
Del. 
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RECENT DEATHS 


Dr. BANcrorr GHERARDI, vice-president and chief 
engineer of the American Telephone and Telegraph 
Company, retired, and formerly president of the 
American Institute of Electrical Engineers, died on 
August 14. He was sixty-eight years old. 


Dr. Lupwie Kast, president of the Josiah Macy 
Jr. Foundation, previously professor of medicine and 
trustee of the New York Post-Graduate Medical 
School and consulting physician, died on August 13 at 
the age of sixty-four years. 


Grorce Avcustus Ficut, for the past fourteen 
years in charge of European corn borer investigations 
of the Agricultural Experiment Station of Purdue 
University, with headquarters at Auburn, Indiana, 
died on July 29 at the age of forty years. 


Sir ArTHUR Evans, formerly professor of prehis- 
torie archeology at the University of Oxford, died on 
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July 11. He had celebrated his ninetieth birthday , 
July 8. 


Dr. Sapatier, professor of chemistry the 
University of Toulouse since 1882, died on August 15 
at the age of eighty-seven years. 


A CORRESPONDENT writes : “Professor Martin J acoby 
died on July 25, in Manchester, England, in hig gov. 
entieth year. He was professor extraordinarius jy 
pharmacology at the University of Heidelberg yj 
1906 and thereafter, almost until his emigration fro, 
Germany in 1939, director of the laboratories at on 
of the large municipal hospitals in Berlin, the Krank. 
enhaus Moabit. His working field was immunology, 


pharmacology and biochemistry, especially enzymol- 


ogy. Most of his publications appeared in the Bip. 
chemische Zeitschrift. Since his resignation from the 
Berlin hospital, he lived first in Berlin and then in 
his sixty-ninth year emigrated to England.” 


SCIENTIFIC NOTES AND NEWS 


Dr. Oscar Rippiz, of the department of geneties 
of the Carnegie Institution of Washington at Cold 


Spring Harbor, N. Y., has been elected a foreign | 


corresponding member of the Academia Nacional de 
Medicina, Argentina. 


Dr. Georce D. Beat, assistant director of the 
Mellon Institute, has been awarded the Remington 
Medal for 1941 of the American Pharmaceutical 
Association. The award was made “for distinguished 
service to the profession of pharmacy and for funda- 
mental research in the pharmaceutical field.” 


Tue American Chemical Society Prize of $1,000 
in pure chemistry has been awarded for 1941 to Dr. 
Karl A. Folkers, assistant director of research in the 
Merck Laboratories, Rahway, N. J. Presentation of 
the award, given annually “for outstanding research 
in pure chemistry by a man or woman less than 
thirty-six years old,” will take place at the one hun- 
dred and second meeting of the society, which will be 
held from September 8 to 12 in Atlantic City. Dur- 
ing the past five years Dr. Folkers has successfully 
isolated and determined the character of many new 
erythrina alkaloids. 


Miss D. F. Bueex, of Cape Town, in recognition 
of her researches on the Bushmen, has been awarded 
the South African Medal and grant.for the year 
1940-41 of the South African Association for the 
Advancement of Science. 


AccorDinG to the Journal of the Canadian Dental 
Association, Dr. R. Gordon Agnew, professor of 
dental pathology at the West China University, 
Chengtu, received at the June commencement the 


degree of Ph.D. in dentistry from the University of 
Toronto. 


AmonG the honorary degrees conferred on July 10 
by the University of Aberdeen was the doctorate of 
laws on Professor J. C. Philip, emeritus professor of 
physical chemistry in the Imperial College of Science 
and Technology, London, president of the Chemical 
Society. 

Sir ALFRED WEBB-JOHNSON, professor of surgery 
and pathology of the Royal College of Surgeons, 
London, has been elected president of the college for 
the coming year. Surgeon Rear-Admiral G. Gordon- 
Taylor and L. R. Braithwaite have been elected vice- 
presidents. 


Tue following officers of the British Institution of 
Electrical Engineers have been elected for 1941-2: 
President, Sir Noel Ashbridge; Vice-president, Pro- 
fessor S. Parker Smith; Honorary Treasurer, E. 
Leete. 


Dr. Bensamin F. Kinespury, professor of lis- 
tology and embryology at Cornell University, has 1 
tired with the title emeritus; Dr. Karl M. Wiegand, 
professor of botany and head of the department i 
the College of Agriculture, retired at the close of the 
summer session also with the title emeritus. He wil 


‘be succeeded by Dr. Lewis Knudson, professor of 


plant physiology. 

Dr. Orro Guaser, Stone professor of biology 
the E. S. Harkness Foundation at Amherst Colleg®; 
has been appointed acting president of the colleg? 
during the absence of the president. 


Dr. Lanpsperc, of the Pennsylvatia 
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B ciate College, has been appointed associate professor 


n the Institute of Meteorology of the University of 


Chicago. 

Dr. Coun M. MacLeop, associate of the Rockefeller 
Institute for Medical Research, has become professor 
of bacteriology in the New York University College 
of Medicine and director of the bacteriological lab- 
oratories. Assistant Dean John H. Mulholland has 
been appointed professor of clinical surgery, and Dr. 
Frank C. Combes has been promoted to a professor- 
ship of dermatology and syphilology. 


Dr. Henry F. VauGHAN, formerly health commis- 
sioner of Detroit, has been made dean of the new 
School of Public Health of the University of Mich- 
ian. Dr. Vaughan, who has served since early 


® spring as professor of public health, was also made 


chairman of the department of public health practice. 
Continuing the transfer of public health work from 
the old Division of Hygiene and Public Health, Dr. 
Thomas Francis, Jr., has been made professor of 
epidemiology and chairman of the department, and 
Dr. Lowell J. Coggeshall has been made professor of 
epidemiology. Among others whose appointments 
are either in whole or in part transferred to the 
faculty of the new school are Dr. John Sundwall, pro- 
fessor of hygiene and publie health, and Dr. Nathan 
Sinai, professor of public health. 


Dr. R. M. MeuAmpy, who has been associated with 
the Federal Southern States Bee Laboratory, has be- 
come assistant professor in the department of zoology 
of the Louisiana State University. He will give pri- 
marily courses in insect physiology. 


Dr. ALBERT R. Mann, vice-president of the General 
Education Board, formerly dean of the College of 
Agriculture and provost of Cornell. University, has 
been reappointed a member of the New York State 
Flood Control Commission. 


Dr. Davin M. GREENBERG has been promoted from 
an associate professorship of biochemistry in the 
Medical School of the University of California to a 
full professorship. Dr. Erie Ogden has been pro- 
moted to an associate professorship of physiology. 


Dr. Epwin H. Piace, a member of the staff of the 
division of industrial hygiene of the National Insti- 
tute of Health at Bethesda, Md., has been appointed 
director of the division of industrial hygiene of the 
Alabama State Department of Health. 


Roserr M. Saurer, director of the North Carolina 
Experiment Station, has been appointed head of the 
Division of Soil and Fertilizer Investigations in the 
Bureau of Plant Industry, effective in October. This 
division comprises the former Divisions of Soil Chem- 
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istry and Physies, Fertilizer Research and Soil Micro- 
biology. He will direct research in soil microbiology, 
legume inoculants, fertilizer manufacture and use. 


Gosta AKERLOF, associate professor of physical 
chemistry at Yale University, formerly of the Uni- 
versity of Stockholm, has resigned to engage in re- 
search with the Thomas and Hochwalt Laboratories, 
a division of the Monsanto Chemical Company at Day- 
ton, Ohio. John Butler, of the Bakelite Corporation, 
at Bloomfield, N. J., has also become a member of the 
staff at Dayton as research chemist. 


Dr. Hans JENSEN, formerly associate in laboratory 
endocrine research of the Medical School of the Johns 
Hopkins University, who has been associated with the 
Squibb Institute for Medical Research, has joined the 
staff of the Upjohn Company Research Laboratories, 
Kalamazoo, Mich. 


HerMANN C. FROELICH has resigned his position 
with the Harshaw Chemical Company, Cleveland, to 
join the research staff of the Lamp Development 
Laboratory of the General Electric Company, at Nela 
Park, Cleveland. 


THE annual meeting of the American Electrochem- 
ical Society will be held at Chicago from October 1 
to 4 under the presidency of Raymond R. Ridgway, 
of the Norton Company, Chippawa, Ontario, Canada. 
An extensive industrial exhibit, educational in char- 
acter, will be an integral part of the meeting. In the 
same convention hall, the universities in the Chicago 
area will display material representative of their con- 
tribution to science and industry. All exhibits will be 
constantly supervised by representatives of the in- 
dustries and schools who are cooperating. 


THE American College of Dentists will hold a con- 
vocation at the Rice Hotel in Houston, Texas, on 
October 26. 


A Unirep Press dispatch states that according to 
the will of Miss Martha A. Jamison, who died on July 
16, religious, charitable and educational institutions — 
will benefit from the income from an estate estimated 
at $20,000,000, which will form the Arbuckle Jamison © 
Foundation. Miss Jamison was a niece of Charles 
and John Arbuckle, coffee and sugar merchants. She 
and her sister, Miss Margaret Jamison, inherited the 
bulk of the Arbuckle fortune. On the death of her 
sister the money will go to the foundation. 


THE program of the Conference on the Training 
of Biologists, to be held between September 18 and 
20, as part of the fiftieth anniversary celebration of 
The University of Chicago, is as follows: First Ses- 
sion: Introduction—Presentation of educational pro- 
grams in biology currently in operation in some 


aveust 22, 1941 
the | 
t 15 
‘oh 
nti] 
: 
one 
gy, 
he | 
10 
of 
ce 
sha, 
1S, 
| 
if 
2 
) | 
RS 
| 


186 


major universities. Second Session: Contribution to 
the training of biologists from the physical sciences 
and other related disciplines. Third Session: The 
basic educational needs of the biologist. Fourth and 
Fiyth Sessions: The specific preparation of biologists 
for professional specialization (research, teaching, 
medicine, ete.). The following speakers will take part 
in the Round Table discussion (Dr. Paul Weiss, Uni- 
versity of Chicago, chairman): From the University 
of Chicago: Emmet B. Bay, John M. Beal, William 
Bloom, Anton J. Carlson, Merle Coulter, Earl A. 
Evans, Jr., Ralph W. Gerard, Victor Johnson, Wil- 
ton M. Krogman, George K. K. Link, Carl R. Moore, 
William H. Taliaferro and Ralph W. Tyler. From 
Other Institutions: Detlev W. Bronk, University of 
Pennsylvania; Karl S. Lashley, Harvard University; 
Dwight E. Minnich, University of Minnesota; Karl 
P. Schmidt, Field Museum of Natural History; 
Francis 0. Schmitt, Massachusetts Institute of Tech- 
nology; Edmund W. Sinnott, Yale University; Lau- 
rence H. Snyder, Ohio State University; C. V. Taylor, 
Stanford University, and Benjamin H. Willier, Johns 
Hopkins University. For further information and 
reservations, write to the Director of the Fiftieth 
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Anniversary Celebration, The University of Chicagy 
Chicago, Illinois. 

Governor M. M. Negxy, of West Virginia, deg. 
cated on August 2 the new fluorescent lamp works x 
Fairmont, W. Va., of the Westinghouse Elect; 
Manufacturing Company, in ceremonies which markej 
the start of manufacturing operations. The building 
erected at a cost of $3,000,000, is a one-story stn, 
ture, 884 feet long and 240 feet wide. It has no wip, 
dows. Heat and humidity of the air are regulated by 
an air-conditioning system which has its source of 
coolness in subterranean waters of a sealed, abandonej 
coal mine situated on the 90-acre property. The ai: 
is kept free of dust by a precipitron, a Westinghoug 
device which cleans air by electricity. Fluorescenj 
lights bring artificial daylight into every part of the 
building. At a dinner in the evening a lecture anj 
demonstration entitled “Horizons of To-morrow” was 
given by Samuel G. Hibben, of Bloomfield, director of 
applied lighting for the Westinghouse Company. He 
illustrated the research work carried out in the lab. 
oratory in the various fields of lighting. On a near-by 
site there is being constructed a glass factory at a cost 
of $1,800,000. 


DISCUSSION 


NUTRITIONAL DEFICIENCY AS A FACTOR 
IN THE ABNORMAL BEHAVIOR OF 
EXPERIMENTAL ANIMALS 


THE albino rat has been observed to exhibit a be- 
havior pattern characterized by epileptoid seizures 
when subjected to auditory stimulation. Different 
authors have associated such seizures with a variety 
of etiological factors,? but there can be no doubt. con- 
cerning (a) the important role that nutrition plays in 
the manifestation of this type of behavior, or (b) the 
effect of auditory stimulation alone as an inciting 
cause of the seizures. 

Recent studies in the laboratory for experimental 
psychology at the University of Pittsburgh have dem- 
onstrated clearly that vitamin B-complex deficiencies 
‘and inanition both induce sensitivity to the epileptoid 
seizures. Specific members of the vitamin B-complex, 
particularly thiamin (B,), can effect significant pro- 
tection at intake levels above those required for 
growth and reproduction. Paired feeding experi- 


ments have been used to avoid possible errors caused , 


by inanition, and although the latter is clearly an 
important factor in the susceptibility to seizures, pure 


1 Robert A. Patton and Harry W. Karn, Jour. Comp. 
Psych., 31: 43, 1941; Robert A. Patton, Jour. Comp. 
Psych., 31: 215, 1941; Robert A. Patton, Harry W. Karn 
and C. G. King, Jour. Comp. Psych. (in press). 

2N. R. F. Maier, ‘‘Studies of Abnormal Behavior in 


the Rat,’’ Harper, New York. 


vitamin supplements and empirical concentrates such 
as provided by yeast exert an effect in addition to 
that afforded by pure thiamin. 

A comprehensive program of investigation in this 
field is under way, supported by research grants from 
the Buhl Foundation of Pittsburgh and from the 
Williams-Waterman Fund of the Research Corpora- 
tion of New York. It is evident that the results of 
such experiments are applicable to the detection and 
quantitative evaluation of certain nutritional def- 
ciencies of marginal type, where there is physiologi- 
cal injury without external evidence of malnutrition. 
It is believed that such investigations also point w- 
mistakably toward the need for an increasing degree 
of attention to the nutritional state of experimental 
animals that are used in psychological studies. 0 
record of a comparable type of behavior pattern it 
clinical observations under controlled conditions his 
come to the attention of the authors, but neurologic 
manifestations of marginal type vitamin B-complet 
deficiencies have been observed frequently.* ‘ 

C. G. Kine 

H. W. Karn 

R. A. Patton 
UNIVERSITY OF PITTSBURGH 


3R. R. Williams and T. D. Spies, Vitamin B, (This 
min) and Its Use in Medicine,’’ Macmillan, 1938. 

4R. D. Williams, H. L. Mason, R. M. Wilder and 3. 
F. Smith, Arch. Int. Med., 66: 785, 1940. 
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, PHYSIOLOGICAL BASIS FOR THE DIF- 
yERENTIAL RESISTANCE OF THE TWO 
RACES OF RED SCALE TO HCN! 


Tuere has been considerable interest in the two 
hysiological races of red scale, Aonidiella awrantii 
(Mask.), since their discovery by Quayle.? This par- 
Heular study has to do with the physiological basis of 
Hhe resistance or non-resistance to HCN fumigation. 
wo pure strains were very kindly furnished by Dr. 
mM, L. Lindgren® of Riverside. The last instar females 
vere carefully removed from the host, either squash 
pr grapefruit, prior to fertilization and placed in a 
Josed chamber under the microscope and the spiracles 
arefully observed while several dilutions of HCN were 
admitted to the chamber. In all, 46 females of the 
esistant race and 17 females of the non-resistant race 
have been studied. ‘There is no observable difference 
in the structure of the spiracles of the two races. 
here are two apparent positions of the inner struc- 
ture of the spiracles. Testing with oil has shown that 
in one position the spiracle is closed and in the other it 
open. The opening and closing are concurrent with 
pulsation of the tracheal trunk. In the normal insect 
the tracheal trunk pulsates from the open to a partly 
losed position about 60 times a minute. On admit- 
ting HCN to the chamber the behavior of the spiracles 
of the two races is markedly different. In each race 
he spiracles close within three to five minutes after 
he cyanide reaches them. In the resistant race the 
pracles remain closed as long as HCN is present 
for at least 30 minutes. In the non-resistant race the 
spiracles remain closed for only about one minute and 
hen open and death follows in a short time if the 
yanide concentration is lethal. The resistant scale 
an survive a lethal concentration of cyanide for at 
east 30 minutes. The closure of the spiracle was 


lested in each doubtful case by placing a drop of oil 


ipon the insect. The oil penetrated readily if the 
ipiracles were in the open position but did not pene- 
ate when they were in the closed position. The five 


Besistant individuals which failed to maintain closure 


bf the spiracles during fumigation were known to have 
een injured during. removal from the host. There 
seems no doubt but that the relative ability to maintain 
losure of the spiracles is sufficient to explain the dif- 
erence in resistance to HCN of the two races. This 
study and others now in progress to determine the 


Possible existence of a difference in the cyanide in- 


bensitive respiration and also the effect of other sub- 
stances on spiracular closure will be reported in full 


f , Division of Entomology and Parasitology, University 


Berkeley, California. 
Me J. Quayle, Jour. Econ. Ent., 15: 400-404, 1922. 
~L, Lindgren, Hilgardia, 11: 5, 213-225, 1938. 
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elsewhere. A material which would cause failure of 
closure would be of the utmost practical importance. 
N. F. HarpMan 
RopERICK CRAIG 
UNIVERSITY OF CALIFORNIA, 
BERKELEY 


PALM PATTERNS AND HANDEDNESS! 


INVESTIGATION of the handedness and palmar der- 
matoglyphies of the members of twenty-six families 
reveals an association within families between pattern 
D in the fourth interdigital area and functional hand- 
edness. Within fifteen of these families variations 
oceur in respect to both traits. The following com- 
binations of the two traits appear within the 348 


paired sibs. 

Concordant in handedness and pattern D .............. . 145 pairs 
Concordant in handedness, discordant in D ........._ 64 pairs 
Discordant in handedness, concordant in D .......... 68 pairs 
Discordant in handedness and D 71 pairs 


Analysis of these data in a 2x2 table gives a Chi 
square value of 14.8, a highly significant figure. Thus 
sibs are much more likely to be alike or unlike in 
respect to both traits than they are to be alike in one 
and unlike in the other. 

In the general population pattern D occurs with 
equal frequency in both right and left handers. In the 


twenty-six families studied, no significant relationship — 


exists between handedness and sex or pattern D and 
sex. These findings would seem to eliminate pleiotropy 
and sex-linkage as the agencies responsible for the 
association. Autosomal linkage between factors re- 
sponsible for handedness and the formation of pattern 
D appears to be the most likely cause of the associa- 
tion. The investigation will be continued with a large 
number of additional famiiles. 
Davip C. RIFE 
THE OHIO STATE UNIVERSITY 


THE EARLY USE OF IMPLANTED ELEC- 
TRODES FOR STIMULATION OF 
THE CORTEX CEREBRI 


AFTER we had made more than one report on the 
results of cortical stimulation with implanted elec- 
trodes! with a method that was evolved from those of 
Loucks,? and Chaffee and Light,’ and Mussen,* there 
came to my attention the “Method of Ewald’ as used 


1 This investigation was made possible by a grant from 
the National Research Council. 

1J. W. Ward and S. L. Clark, Arch. Neur. and Psy- 
chiat., 38: 927, 1937. 

2R. B. Loucks, Jour. Comp. Psychol., 16: 439, 1933. 

3 E. L. Chaffee and R. U. Light, ScteNncE, 79: 2048, 299, 
1934. 
4A. T. Mussen, Arch. Neurol. and Psychiat., 31: 110, 
1934. 

5 J. R. Ewald, Vereins-Beilage, 25: 180, 1898. 
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by Lewandowsky,* in a few experiments on the cere- 
bellum. Though a search was made of the literature 
the work of Talbert? with this method escaped me as 
it seems to have escaped most others working on cor- 
tical physiology. Talbert working in Munk’s labora- 
tory made excellent use of small bipolar electrodes 
made of two wires set in ivory and screwed into the 
skulls of dogs which were allowed to live to be stimu- 
lated on successive days. Without having been aware 
of his results we have confirmed Talbert’s findings 
completely. 

With Ewald’s method Talbert produced movements 
from stimuli applied to various portions of the cortex, 
even outside the motor area, and produced epileptic 
seizures with strong stimuli. He observed that the 
result of stimulation of a point “remained quite the 
same, day after day, and experiment after experiment, 
with no variations save the necessity of stronger eur- 
rents . . . because of the formation of the cicatrix.” 
He observed that successively stronger stimuli applied 


SCIENTIFIC BOOKS 


MATHEMATICAL TABLES 
Mathematical Tables. Vol. IX. Table of Powers 
Giving Integral Powers of Integers. BritisH Asso- 
CIATION FOR THE ADVANCEMENT OF SCIENCE. Xii+ 
131 pp. Cambridge: At the University Press; New 

York: The Macmillan Company. $4.25. 


THis table was initiated by J. W. L. Glaisher and 


extended by W. G. Bickley, C. E. Gwyther, J. C. P. 


Miller and E. J. Ternouth. 

Around the end of the last century Dr. J. W. L. 
Glaisher computed and prepared to print a table giv- 
ing the first twelve powers of the first thousand 
numbers. At least one proof copy was run off, but 
the table was never published and all copies of it 
disappeared from view. In recent years, Dr. L. J. 
Comrie made a determined search for a copy and in 
1935 finally found a lone proof copy in the possession 
of Mr. H. J. Woodall, who generously donated it for 
use in the formation of the present table. ; 

The present table gives an extension of Glaisher’ 
table in two directions. The first twelve powers of 
the numbers from 1001 to 1099 are added and also 
higher powers of numbers less than 300. These addi- 
tions are not inconsiderable, but Glaisher’s original 
table is the source of over 60 per cent. of the entries 
of the present table. 

In checking Glaisher’s table, the computers had a 
great piece of luck. In the WPA project for the 
computation of mathematical tables, a table of the 


6M. Lewandowsky, Archiv. fiir Physiologie, 129, 1903. 
7G. A. Talbert, Archiv. fiir Physiologie, 195, 1900, 
Philadelphia Medical Journal, 4: 1024, 1899. 
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found in the WPA table and only one error (an oh 
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to a single point brought in movements of more »,; 
more of the animal’s body. He noted that stip, 
were less effective when the limbs involved were being 
used at the time of application of the stimulus, aj 
that a stimulus would interfere with some non, 
motions, as drinking, but not others as eating 
saw the possibility that position of the animal wo, 
affect the response to stimulus, thus predicting Wapj 


nivel 
-121 


he fi 


demonstration that cortical stimulation in the inthe ¢: 
animal is concerned with a “final position” of the »jmmmizits 
sponding part.* Had Talbert’s work been fully ajimot ¢ 
preciated at the time it was reported, much of ty 
doubt about the constancy of response of cortiy 
points could have been avoided. Though late, I woyj 
like to record Talbert’s priority in the use of jie TH 
method of implanted electrodes and express my ap Up 


preciation of the keenness of his observations whig 
we have had the pleasure of observing independently 


Sam L. 
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first ten powers of the first thousand numbers had 
just been prepared. Dr. A. N. Lowan presented : 
manuscript of the WPA table to the computers of the 
present table. It should be said in credit to both Dr 
Glaisher and the WPA computers that no errors wer 


vious missing digit) in Glaisher’s. 

Glaisher’s eleventh and twelfth powers were checkel 
by differencing, which is particularly suitable {0 
checking a table of integral powers of integers. 

The powers not in Glaisher’s table were checked 
by adding up powers of consecutive integers all 
checking the sums by a separate computation 


he from the formula. The coefficients of this 


formula for n=1,2, - - - ,50 are included in a sho 
table at the end of the table of powers. The ti 
errors brought to light in this way were tracked dow | 
by use of remainders modulo 101. i 

All the checks mentioned were applied to the pro 
sheets rather than to the original computations. 4s! 
further check, page proof was compared with t 
original computations or with Glaisher’s prod 
Numerous minor checks were constantly employ 
throughout the preparation of the table. 

As indicated earlier, the present table contains tH 
first twelve powers of the integers from 1 to 1099 
elusive. Higher powers of numbers less than 300 
appear as follows: 


Integers from 1-299; first 20 powers. 
Integers from 1-120; first 27 powers. 


8 J. W. Ward, Jour. of Neurophysiology, 1: 463, ™ 
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22, 1941 
AUGUST 44, 
Integers from 1— 99; first 30 powers. 
Integers from 1-120; powers 30, 40, and 50. 


In addition, at least the first twenty-one digits are 
‘ven of all the first 50 powers of the integers from 
120, The duplications in my description of the 
shle do not occur in the table itself. For instance, 
ie first twelve powers of the integers 1-99 only occur 
nee, in spite of the fact that they occur in four of 
1 categories listed above. Also the first twenty-one 
ligits are tabulated only for those powers which are 
ot given in full. Considering the awkward sizes of 


Me THE ALABAMA ACADEMY OF SCIENCE 


Upon invitation of Spring Hill College, the Ala- 
ama Academy of Science held its eighteenth annual 
neeting in Mobile, Ala., March 21-22, 1941, with the 
president of the academy, C. M. Farmer, presiding. 
he Southern Association for the Advancement of 
science met at the same time, as the guest of the 
cademy. An address of weleome was made by 
ather Wm. D. O’Leary, president of Spring Hill 
ollege. The Junior Academy was in session simul- 
aneously at the Murphy High School, with over two 
hundred delegates in attendance representing twenty- 
ive high schools. One of the features of the meeting 
asa series of exhibits put on jointly by the junior 
nd senior academies under the auspices of C. M. 
Pomerat, chairman, Department of Biology, Univer- 
ty. 

The executive and business meetings were held on 
riday, and the scientific papers were presented on 
friday afternoon and Saturday morning in seven sec- 
ions, the vice-presidents of the academy serving as 
hairmen of their respective sections. They were as 
ollows: H. D. Jones, Biology and Medical Science, 
Alabama Polytechnic Institute, Auburn; L. M. Hobbs, 
hemistry, University of Alabama, University; D. L. 
eJarnette, Geology, Anthropology and Archeology, 
Alabama Museum of Natural History, University; 
- Allen Tower, Geography, Conservation and Allied 
bubjects, Birmingham-Southern College, Birming- 
am; W. A. Moore, Physics and Mathematics, Bir- 
ingham-Southern College, Birmingham; C. A. Ba- 
te, Industry and Economies, Alabama Polytechnic 
stitute, Auburn; Clustie Evelyn MeTyeire, Teach- 
ng of Science, Hueytown High School, Bessemer. 

At the annual banquet held at the Admiral Semmes 
Hotel on Friday evening, Father Anthony J. West- 
pod, S.J., served as toastmaster.. The address of wel- 
le was by Mayor Cecil F. Bates, Mobile, with re- 
pouse by Septima C. Smith, University. Several 
— numbers were rendered by the Jadek String 
lartette. President Farmer’s address was on the 
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many of the powers, slight deviations from the natu- 
ral ordering are necessary for economy of space. 
However, the arrangement chosen is quite uniform, 
and if the user will take the trouble to go through 
the table once with some care, he will catch onto the 
system used, and will find that he can then locate 
entries easily. ; 

A useful list of other particularly extensive tables 
of powers is given with descriptions and lists of errors. 


BARKLEY ROSSER 
CoRNELL UNIVERSITY 


SOCIETIES AND MEETINGS 


timely subject, “Science Education.” Guests of the 
oceasion were visitors to the Southern Association 
for the Advancement of Science, which was organized 
at this time. 

Spring Hill College was host to the academy for a 
very lovely buffet luncheon at College Inn on the 
campus Saturday at noon. 

One of the features of Saturday was the Geology 
Field Trip arranged by Winnie McGlamery and D. L. 
DeJarnette, to the marine outcrop of Pleistocene on 
Mon Louis Island. Saturday afternoon was devoted 
to motor trips along the Azalea Trail and the beauti- 
ful Bellingrath Gardens, and to various industrial 
centers of Mobile. 

The academy award from the American Association 
for the Advancement of Science for 1941 was divided 
between Herman D. Jones, Alabama Polytechnic In- 
stitute, for his subject, “To Study the Distribution 
of Arsenic in the Body Following the Use of Water 
in which Smoke from Cigarettes has been passed 
through,” and W. F. Abercrombie, Howard College, 
for his study on “The Effects of Various Chemicals 
on the Cockroach.” 

New officers for 1941-42 were elected as follows: 
President, Paul D. Bales, Howard College, Birming- 
ham; President-elect, W. M. Mobley, Alabama By- 
Products Company, Tarrant; Vice-Presidents and 
Section Chairmen—Alvin V. Beatty, Biology and 
Medical Science, University; Harold E. Wilcox, 
Chemistry, Howard College; E. F. Richards, Geology’ 
and Anthropology, University; Brooks Toler, Geogra- 
phy, Conservation and Allied Subjects, Division of 
Forestry, Montgomery; W. A. Moore, Physics and 
Mathematics, Birmingham-Southern College, Birming- 
ham; John Goff, Industry and Economics, Alabama 
Polytechnic Institute, Auburn; Clustie E. McTyeire, 
The Teaching of Science, Hueytown High School, Bes- 
semer. Septima C. Smith, Biology Department, Uni- | 
versity, was chosen as councilor to the American Asso- 
ciation for the Advancement of Science. John Xan, 
Howard College, was re-elected treasurer. E. V. 
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Jones, Birmingham-Southern College, continues for 
another year as editor of the Journal; and Winnie 
McGlamery, Alabama Geological Survey, as secretary, 
for two more years. R. M. Harper, Alabama Geo- 
logical Survey, continues in office as academy statis- 
tician. The three new committees for promoting the 
interests of the academy appointed the previous year 
have the following officers: Committee on Promoting 
Membership and Activities, E. D. Emigh, chairman, 


Weather Bureau, Montgomery; Committee on Re-— 


search, 8. J. Lloyd, chairman, Dean School of Chem- 
istry, University; Committee on Publication, E. B. 
Carmichael, chairman, Medical School, University, 
with the editor as an ex-officio member. 
WINNIE McGLAMERY, 
Secretary 


THE MARYLAND ACADEMY OF SCIENCES 


Tat the advancement in the social control and the 
direction of man’s affairs has not kept pace with the 
conquest of natural phenomena and the application 
of scientific knowledge to the improvement of the 
physical conditions of living is an old story. 

In this regard many scientists and scientific institu- 
tions are becoming conscious that science has a re- 
sponsibility that extends beyond the production of 
‘new knowledge. This responsibility involves the 
interpretation of science to the citizen not alone for 
the sake of science, but more to widen mental horizons 
of the citizen and to develop to some extent an accept- 
ance and willingness to control judgments and actions 
by scientific criteria. The ideals of scientific inquiry 
such as tolerance toward the opinion of others, de- 
pendence upon verifiable facts, suspended judgment 
in the face of insufficient evidence, etc., are closely 
akin to the ideals of a democratic society. 

It is rather usual for scientific societies and acad- 
emies of science to honor individuals for their research 
contributions in the advancement of science. It is 
somewhat less usual, if not unique, to pay tribute to 
scientists for their contribution to the extension of 
human enlightenment in the field of general education 
of the lay public. 

Such tribute was paid at the annual meeting of the 
Maryland Academy of Sciences in Baltimore when, 
for the first time, Professional Fellowships were 
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awarded to the following persons: Louise Kelley 
Ph.D., professor of chemistry, Goucher College; Can 
roll F. Merriam, engineer, Pennsylvania Water anq 
Power Company; Reginald V. Truitt, Ph.D., profes. 
sor of zoology, University of Maryland; Robert Wy: 
Wood, Ph.D., professor of experimental physics, The 
Johns Hopkins University. 

The citation states that honor was conferred in 
recognition of participation in a program dedicated 
to the extension of human enlightenment through gen- 
eral understanding of the facts and methods of 
science. This participation is evidence that the ye. 
cipient accepts the responsibility of applying the 
values of science to widening the horizon of human 
understanding.” Specifically, this award was ex. 
tended to Mr. Merriam for his creation and prepara. 
tion for the last three years of the Maryland Academy 
of Sciences’ Graphic Time Table of the Heavens which 
has received extensive distribution through the Acad- 
emy in Baltimore and The Franklin Institute in Phila- 
delphia; and which was published this year as a 
feature of the astronomical magazine, The Sky. The 
other three scientists mentioned were honored because 
of their service weekly for twenty-nine weeks on the 
radio program, “Quiz the Scientist,” sponsored by the 
Maryland Academy of Sciences This program an- 
swered some 150 of the 1,000 questions sent in by 
people of the radio public in all walks of life. 

In addition to Drs. Kelley, Truitt, Wood and Page 
of the regular quiz board, each week a guest scientist 
from education or industry was invited to join the 
board in order to answer questions along the line of 
his specialty. Our list of guests is much too extensive 
to be repeated here, but it is very significant that 
leaders in science, medicine and industrial research 
were sufficiently convinced of the value of the pro- 
gram to contribute their time. 

The final broadcast of “Quiz the Scientist” for this 
season from the Belvedere Hotel was made the central 
feature of the annual meeting of the Academy for 1941 
and about 500 interested persons attended. “Quiz the 
Scientist” will be resumed in the fall. 

J. WALLACE Pace, JR., 
Director 


MARYLAND ACADEMY OF SCIENCES, 
BALTIMORE 


SPECIAL ARTICLES 


THE FALL IN BLOOD PRESSURE ASSOCI- 
ATED WITH INTRAVENOUS INJEC- 
TION OF TISSUE EXTRACTS! 
InTEREST in the long-known but still inadequately 


1This work was aided by a grant from the Common- 
wealth Fund. 


understood vaso-depressor effects of tissue extracts 
has been augmented with the increasing use of such 
preparations. Many theories concerning this veer 
depressor phenomenon have been suggested and dif 
ferent methods of removing such activity from & 
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tracts of organs are ‘well known. That these extracts 


y oxert a profound effect upon the coagulation of the 


plod also is well known; this is manifested first by 
a short positive phase, when the clotting time is mark- 
edly and acutely decreased, followed by a prolonged 
negative phase when the coagulation time is length- 
ened greatly. The relation of these two phenomena, 
the vaso-depressor effects and the influence on the 
coagulation of the blood, is the subject of the follow- 
ing report. 

The thromboplastie substance in the organ extract 
is responsible for the clotting of the blood and the 
associated positive and negative phases.? The positive 
phase expresses the increased facility for clotting, the 
negative phase results from agglutination of platelets, 
reduction of available fibrinogen and increase in cir- 
culating heparin.2 Symptoms associated with the 
injection of a tissue extract relate themselves in part 
to the content of thromboplastic substance and its 
influence on blood coagulation. Crude kidney extract, 
rich in such thromboplastie substance, produces intra- 
vascular clotting, excitement, nystagmus, loss of 
sphineterie control and even loss of consciousness. 
This is true for the crude extract of the majority of 
organs. It should be recorded that intra-vascular clot- 
ting so produced is accompanied by an initial and 
marked drop in pressure of the blood in the anesthe- 
tized (Nembutal) dog. 

Variations in the symptom complex, including the 
drop in blood pressure, are dependent upon several 
factors, including the initial clotting time of the ani- 
mal’s blood, the speed and the amount of the organ 
extract injected and its content in thromboplastic 
substance. Many conflicting observations concerning 
the presence of both vaso-depressor and pressor effects 
of kidney extracts may be correlated readily on the 
basis of these facts. 

Further evidence of the importance of the thrombo- 
Plastic substance in association with the vaso-depres- 
sor effect is readily available through the observation 
that a heparinized animal with a clotting time pro- 
longed to 15 minutes or more reacts differently to a 
large and rapid injection of an organ extract rich in 
thromboplastie substance, be this crude kidney or 
testicle, with its much higher content of this material. 
The clinieal symptoms associated with the injection 
in such a heparinized animal are lacking. A tem- 
Porary and moderate drop in blood pressure due to 
lon-specifie vaso-depressor agents free in the extract 
and acting directly on the peripheral vessels, replaces 
the pronounced and protracted drop so characteristic 


; *M. C. Winternitz, E. Mylon and R. Katzenstein, Yale 
* Biol. and Med., 13: 585, 1941. 
Unpublished observations. 
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in the non-heparinized animal. The heparinized blood 
following a temporary shortening of coagulation time 
again develops a pronounced negative phase. 

When the blood is in the negative phase and its 
coagulation time may be prolonged to one hour or 
more, rapid re-injection with extract rich in thrombo- 
plastic substance does not result in a characteristic 
and marked drop in blood pressure. The coagulation 
time may be shortened and as long as it does not reach 
dangerous levels from the standpoint of clot forma- 
tion, there are no symptoms and no shock-like drop in 
the blood pressure. The conclusion is evident that the 
drop in blood pressure is secondary to the change in 
the blood, certainly to the formation of clots and per- 
haps even to marked change in the physical chemical 
state of the blood. 

It is demonstrable furthermore that the drop in 
blood pressure occurs through the intermediation of 
the central nervous system. After severing the spinal: 
cord at the level of the first cervical segment, the injec- 
tion of tissue extract rich in thromboplastic substance 
results as usual in intravaseular clotting. However, 
the blood pressure curve is similar to that after pre- 
liminary heparinization or when the animal is injected 
in the negative coagulation phase. In spite of the 
formation of extensive intravascular clots the drop in 
blood pressure in the spinal animal is short and shal- 
low and comparable to that caused by vaso-depressor 
substances that act directly on the peripheral vessels. 

It should be stressed that a heparinized animal or 
one in the negative phase of blood coagulation after 
an injection of thromboplastie substance responds to 
a second injection of thromboplastic substance with a 
slight drop of blood pressure similar to that produced 
with 25-50 gamma of histamine. The histamine reac- 
tion and the short and shallow drop in blood pressure 
after injection of thromboplastie substance are mani- 
fest as well in the spinal animal. These observations 
are in accord with the known facts concerning the 
action of histamine on the peripheral vascular bed. 
It should be noted also that histamine is detectable in 
small amounts in all tissue extracts and together with 
other similarly acting, non-specific vaso-depressants, 
may account for the slight and very transient drop in 
blood pressure still evident after the shock-like drop 
elicited by its thromboplastie substance has been elimi- 
nated, whether by heparin, negative phase of clotting 
time or section of the cord. 

E. Myton 

H. Horr 

R. KatzEnstEIN 

M. C. WINTERNITZ 
LABORATORIES OF PATHOLOGY 


AND PHYSIOLOGY, 
YALE UNIVERSITY SCHOOL OF MEDICINE 
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IDENTITY OF AN IODINE-STORING 
TISSUE IN AN ASCIDIAN 


THE thyroid gland, engaged in the fabrication of 
its hormone, is the only organ in vertebrates capable 
of withdrawing considerable amounts of iodine from 
the blood stream and storing it within itself in rela- 
tively high concentration. Recently, by the use of 
iodine which has been made radioactive, and which 
will therefore affect a photographic plate, it has be- 
come possible to provide a graphic demonstration of 
this property of iodine-accumulation of thyroid tissue. 

With this simple test available, it was of interest 
to determine whether a protochordate, lacking a 
thyroid gland, but possessing an organ which is con- 
sidered its morphological homologue, the endostyle, 
is capable of storage of iodine. For this purpose 
about 100 of the small littoral tunicate Perophora 
annectens Ritter were kept for two days at 10° C. in 
“800 ce of sea-water to which had been added an 
amount of radio-iodine! having a total activity of 
150 w-curies. The mass of iodine involved, as the 
sodium salt, was less than 0.1 mg. The half life of 
this preparation is eight days. 

After exposure to the radio-iodine some of the ani- 
mals were dried on glass slides, and some were fixed 
in formalin and sectioned serially. The slides, bearing 
either the whole-mounts or serial sections, were placed 
in close contact with a sensitive “no-screen” x-ray 
film. After having obtained a satisfactory radio- 
autograph of the serial sections, they were stained in 
haematoxylin-eosin. 

Contrary to expectation, the radio-autographs of 
the whole mounts showed that no tissue within the 
body proper of the tunicates stored iodine. It was 
clear, however, that the stolon was capable of iodine 
accumulation to a degree fully as great as the verte- 
brate thyroid. Matching of the serial-sections with 
their radio-autographs demonstrated that the endo- 
style stored no iodine whatsoever and that the tissue 
within the stolon responsible for the remarkably 
strong iodine storage was the stolonic septum. 

The stolonic septum, in most of those ascidians pos- 
sessing this structure, is a reproductive organ, con- 
tributing to the formation of buds. The usual source 
of the stolonic septum is the pharynx in the region 
of the endostyle (see discussion by Garstang?). In 
Perophora, however, the endodermal origin of the 
septum is not clear, although it is well established 
that it is the direct source of all endodermal tissue of 
the bud.* 


1The writer is indebted to the Radiation Laboratory 
of the University of California, and especially to Dr. 
J. G. Hamilton, for the radioactive iodine used in this 


work. 
2W. Garstang, Quart. Jour. Mier. Sci., 72: 51, 1928. 
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It must be remembered that the iodine which pro. 
duced the radio-autographs of the serially sectioned 
animals had remained in the 8 » sections after Passing 
through aqueous and alcoholic solutions, alcohol-ethep 
and xylene, and was, therefore, probably organically 
bound. This activity by the stolonic septuy of 
Perophora, resembling that of the thyroid in its gh) 
ity to remove iodine from the blood stream, bing i 
organically, and store it in high concentration, woul 
seem to indicate that the endostyle in this animal may 
not be the homologue of the thyroid, especially whe 
it is noted that the endostyle displayed no such prop. 
erties. Indeed, Marine® has shown that only a suai 
part of the rather complex endostyle in the an. 
mocoetes of cyclostomes is involved in the formatic, 
of the thyroid tissue of the adult. The pharyngeg| 
derivation of the stolonic septum in tunicates as vel 
as its demonstrated iodine-storing activity invite the 
re-examination by modern workers, with improve 
techniques, of the protochordate homologue of the yer. 
tebrate thyroid gland. 

AUBREY GorBMAy | 

INSTITUTE OF EXPERIMENTAL BIOLOGY, 

UNIVERSITY OF CALIFORNIA 
AT BERKELEY 


THE POLARIZATION OF ATMOSPHERIC 
HAZE* 

THE partial plane polarization of skylight was dis- 
covered by Arago in 1811. The theory of this phe. 
nomenon was later developed by Lord Rayleigh and 
is described in his papers on the more general sub- 
ject of the scattering of light by small particles. An 
equally interesting and more important phenomenon 
is the polarization of atmospheric haze or air-light, 
the luminous veil which obscures distant landscape 
objects. Like skylight, the air-light is most strongly 
polarized in a direction at right angles to the sun, aul 
if Fax. is the fraction of light polarized in this diret- 
tion, the fraction F, polarized in a direction making 
an angle @ with the direction of the sun is given 4p 
proximately by the equation 

sin? 0 
Fo= 1+cos* 6 
provided that @ does not depart greatly from %". 
On clear days when the scattering particles are v4! 
small, F,,,, usually has values between 0.5 and ie 


3 A. Kowalevsky, Rev. Sci. Nat. Montpell., 1874. 


4W. E. Ritter, Jour. Morph., 12: 149, 1896. f ¢ 
5D. Marine, Jour. Exper. Med., 17: 379, 1913. urp 
1 Haze is sometimes defined as particles suspended 
the atmosphere, but a definition which is more compat Boa 
with the usual meaning of the word and describes ° he f 


served facts in a more satisfactory manner defines . ‘ 
as a luminous condition of the atmosphere, which wee 
haze synonymous with air-light. 
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nd is about the same for all wave-lengths throughout 
he visible range of the spectrum. When the haze is 
aused by larger particles suspended in the air, F,.,. 
may be considerably less than 0.5 and seems to be of 
| selective nature, having larger values for the longer 
vavelengths. For haze resulting from particles large 
comparison to the wave-length of light, such as 
nose of fog, polarization due to scattering ceases. 
The writer has conducted a series of experiments 
vith colored polarizing sereens which indicates that 
he polarization of the air-light may be of consider- 
ble importance in the detection of forest fire smokes 
rom high mountain lookout points. When viewed 
hrough a combination polarizing screen and red 
iter, the visual range of distant objects may be con- 
‘iderably increased, because under favorable condi- 
ions this filter combination removes a large part (the 
polarized fraction) of the atmospheric haze. The 
ight given off by smoke from fires spreading in fresh 
uel is only slightly polarized; hence such smoke 
hows up plainly when the surrounding polarized air- 
ight is removed. The light from thin blue smokes, 
much as are given off by some smoldering fires, is 
ather strongly polarized and not easily seen through 
polarizing sereen rotated so as to extinguish the 
polarized fraction of the light. The use of a polar- 
ing filter is restricted to certain directions with re- 
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spect to the sun and it can not be used on cloudy days. 
It is also ineffective for penetrating fog or removing 
haze caused by particles of condensed water vapor 
suspended in the air. 

The combined phenomena of (1) selective transmis- 
sion of red light through the atmosphere, (2) polari- 
zation of light of all wave-lengths scattered in direc- 
tions approximately perpendicular to the sun’s rays, 
and (3) for some types of haze the selective polari- 
zation of the longer wave-lengths, make the polariz- 
ing sereen and red filter an effective haze cutting 
device. The best results have been obtained with this 
device in long-distance photography, although it is 
almost as effective for direct visual work. On rather 
clear days, distant mountain peaks photographed 
through the filter on panchromatic film show as much 
detail as is shown on infra-red film with a red filter. 
Photographed from Mt. Mitchell in North Carolina, 
high cirrus clouds almost 350 miles away in western 
Kentucky showed up plainly on panchromatic film, 
and only the curvature of the earth prevented a visuai 
(or photographic) range greater than this. A neutral 
polarizing sereen is equally effective for removing 
haze in color photography. 

Georce M. Byram 

APPALACHIAN FOREST EXPERIMENT STATION, 

U. 8. Forest SERVICE 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE TYPING OF HEMOLYTIC STREP- 
TOCOCCI1 

THE control of outbreaks of hemolytic streptococcal 
nfection may depend on the prompt identification of 
he epidemic type of hemolytic streptococcus. Strains 
rom human sources can be typed either by Lance- 
leld’s? precipitin test or by Griffith’s® slide agglutina- 
ion technic. The main difficulty. in the typing by 
ither method is the production of satisfactory rabbit 
ntisera. Frequently effective rabbit antisera may be 
bscured by the existence of a pro-zone when the slide 
gglutination method is used. The purpose of this 
port is to eall attention to this finding because fail- 
Te wo recognize it may cause good agglutinating 
frum to be discarded. 

In the past we have made a 1:5 dilution of the 


prum to be tested as recommended by Griffith. Early 
us year, before discarding a sample of serum, out 


f curiosity we made serial dilutions of it and were 


: tprised to find that it agglutinated the homologous 
p-uism strongly in a dilution of 1:80 in spite of 


he fact that it failed to do so either undiluted or when 


Boel work was aided by a grant from the Fluid Re- 

2B o und of the Yale University School of Medicine. 

FG Lanecefield, Jour. Eaper. Med., 47: 91, 1928. 
‘Griffith, Jour. Hyg., 34: 542, 1934; 25: 385, 1926. 


diluted 1:10. This experience has occurred fre- 
quently. Examples are shown in Table 1. © 


TABLE 1 


EFFECT OF DILUTION oF 5 RABBIT ANTISERA ON AGGLUTINA- 
TION OF THEIR HOMOLOGOUS HEMOLYTIC 
STREPTOCOCCI 


Hemolytic streptococcus 


Dilutions of 
antiserum Type Type Type Type T 
1 6 8 11 1 

+ + - + 
1+ 2+ 2+ 2+ 
1+ 3+ 3+ 2+ 
2+ 3+ 3+ 2+ 1+ 
2+ 2+ 2+ 2+ 2+ 
1:160 . 1+ 2+ 2+ 2+ 2+ 
1:320 2+ 1+ 
1: 640 1+ 


The dilution of typing serum has additional advan- 
tages which should be mentioned at this time. With 
an optimum antigen-antibody ratio specific agglutina- 
tion is maximal and almost instantaneous. This helps 
to distinguish it from non-specific agglutination which 
may occur after several minutes when some strains of 
hemolytie streptococci are mixed with rabbit serum. 

It has been pointed out by de Waal‘ that in the 


4H. L. de Waal, Jour. Hyg., 40: 172, 1940. 
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typing of hemolytic streptococci cross-reactions can 
frequently be eliminated by dilution of the serum, and 
absorption of such sera with organisms of a hetero- 
logous type may be unnecessary. This has been our 
experience. 

Lastly, there is the obvious but important point 
that the amount of available typing serum is consid- 
erably increased by dilution. 

Pavt L. BoIsvERtT 
DEPARTMENT OF PEDIATRICS, 
YALE UNIVERSITY SCHOOL OF MEDICINE 


AN AUTOMATIC DEVICE FOR PERIODI- 
CALLY DETERMINING AND RECORD- 
ING BOTH SYSTOLIC AND DIA- 
STOLIC BLOOD PRESSURE IN 
MAN} 

THis device, which has been developed at the Uni- 
versity of Wisconsin as a joint project of the anes- 
thesia and physiology departments of the Medical 
School, determines both systolic and diastolic blood 
pressures by the auscultatory method, the method in 
common use by most members of the medical pro- 
fession. The machine has been designed so that it 
can make and record a complete determination of 
both pressures and allow sufficient rest for the arm 
of the subject all within 30 seconds. Pressures may 
therefore be determined at any periodic rate up to 
one every half minute. The record consists of a 
graph of the pressure changes in an inflatable cuff 
placed on the upper arm (the ordinary type of cuff 
and application used by physicians in determining 
blood pressures) and a simultaneous record of the 
sounds over the brachial artery in the ante-cubital 
fossa below the cuff. The systolic pressure is taken 
as that pressure corresponding to the first Korotkow 
phase in these sounds and the diastolic as that corre- 
sponding to the fourth Korotkow phase. 

The device consists essentially of two parts. One 
part controls the induction and recording of the neces- 
sary cyclic pressure changes in the inflatable cuff; 
the other is concerned with the detection, amplifica- 
tion and recording of the sounds in the brachial 
artery below the cuff. 

Operation of the device is as follows. The pressure 
in the inflatable cuff is automatically recorded as it 
passes through the following events: (a) raising the 
pressure in the cuff to some desired pressure above 
systolic in a predetermined length of time which may 
be varied at will; (b) allowing this pressure to fall 
to some pressure below diastolic at a rate which may 
be adjusted; (c) completely deflating the cuff for any 
desired period of time to allow rest for the arm and 
to restore circulation. This cycle of events may be 


1 Aided in part by a grant from the Wisconsin Alumni 
Research Foundation. 
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made to take place periodically or non-periodically » 
desired. The sounds over the brachial artery in the 
ante-cubital fossa are picked up by a.suitable devig 
amplified and recorded simultaneously with the p 
sures in the cuff. The amplification may be yar 
and a limiting device is supplied to limit the os¢ij, 
tions of the recording pen or stylus. 

The machine as constructed at Wisconsin acy, 
plishes the pressure cycle by means of electricgly 
operated valves. A Shure Stethophone picks up ty 
sounds which are amplified and recorded by means ¢ 
a moving coil type of ink writer. Pressures are » 
corded with an Esterline Angus pressure recorjy 
The paper drive is controlled so that the tape move 
only during the actual determination and not wh 
the arm is at rest. 

A typical time distribution for the pressure cdg 
for recording pressures every half minute is 3 second 
for inflation, 22 seconds pressure fall and 5 second 
for rest. Pressures may be taken every half mine 
for hours at a time using this distribution with litt 
discomfort to the patient and little interference wif 
the circulation. The advantages of this machine ova 
others is that both systolic and diastolic pressures 
are determined and recorded consecutively; no co. 
tinuously inflated cuff or other pressure device whic 
impedes circulation is needed; and once adjusted t1 
the individual patient, it may be left to run unt 
tended for hours. 

Warren E. Grsox 

GoLpBERG 
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